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(54) POLLUTANT DEPOSITION INHIBITOR AND COATING MATERIAL COMPOSITION 

(57) A paint composition being capable of forming a coating film which is remarkably excellent in stain-proofing 
property whereby neither stains in the air nor stains marked due to rain water adhere to or are deposited on the coating 
film surface and a stain-proofing agent for adding to the composition are provided. The paint composition comprises a 
stain-proofing agent comprising an organometallic compound represented by XbM(OR^)aR^c' oligomer or cooli- 
gomer compnsing two or more of the organometallic compounds; a resin for paints; and a curing agent and/or a curing 
catalyst, provided that a stain-proofing agent comprising a compound represented by the formula (2); 



OR*' 
R'^O-fSiOh-R" 
OR'' 
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Description 
TECHNICAL FIELD 

5 The present invention relates to a stain-prooling agent for preventing adherence of stains and a composition for 
paints, and particularly relates to the composition suitable for paints for building materials, civil engineering, heavy duty 
coating, automobiles, etc. and the stain-proofing agent to be added to the composition. 

BACKGROUND ART 

10 

In recent years, a solvent-soluble fluoroolefin copolymer containing hydroxyl group or carboxyl group has been 
used as an ultra-high weather resistive coating resin, and the use thereof has been increasing. It is known that copoly- 
mers of fluoroolefin with vinyl ether, vinyl ester or the like, which are proposed In, for example, JP-B-60-2 1686. JP-A-3- 
1 21107. JP-A-4-279612 and JP-A-4-28707. are soluble in usual solvent for paints, and in combination use with a curing 
75 agent such as isocyanate or melamine, can be baked or cured at normal temperature to form coating films excellent in 
weather resistance. 

However, those coating films have a problem that, when the films are exposed outdoors, stains in the air and in the 
rain water are easy to adhere to and deposit on a surface of the coating film (problem in stain-proofing property for pre- 
venting adherence of stains). In order to improve wipe-off property of caibon stains and marking ink (stain removable 

20 property), reaction products of fluoroolefin copolymer and silane compound were investigated in. for example. JP-A-4- 
173881. Also in USP3429845 and JP-A-4-275379. there are proposed compositions of hydroxyl group-containing 
fluoroolefin copolymers and a hydrolysis product prepared by adding water and a catalyst (hydrochloric acid, etc.) to a 
silicate (monomer) or a silicate condensate (oligomer) and then hydrolyzing the mixture in alcohol. However, those com- 
positions cannot offer the effect of improving the above-mentioned stain-proofing property. 

25 Examples of employing a silane compound as a curing moiety as mentioned above are also proposed in JP-B-45- 
11309. JP-A-5-78612. J P-A-61 -258852. JP.A-62-1 16673. JP-A-64.75575. JP-A-2-232221, JP-A-2-240153, JP-A-4- 
21 1432, JP-A-4-65476 and JP-A-4-292677. However, curing is insufficient due to large contents of alcohol and water. 
On the other hand, since a silicate originally has hydroxyl group or requires high temperature baking, migration of the 
silicate to the surface of coating film is inhibited. Also there is a problem that since the silane compound has a non- 

30 hydrolyzable group, hydrophilic property is insufficient. Due to the mentioned reasons, the stain -proofing property is not 
improved like the above-mentioned other proposals. 

The situation is the same with respect to other paints of acryl. acrylic silicon, inorganic materials or the like, and a 
coating film having remarkably improved stain-proofing property is scarcely known. 

The present situation is such that though silane compounds are used as a dehydrating agent at the time of polym- 

35 erizing or dispersing pigments, almost all amount of the silane compound reacts with water during production process 
and thus, the effect of improving the stain-proofing property of the resulting coating film is scarcely obtained. 

Further as disclosed in. for example. WO94/06870, WO95/02645, JP-A-7-48540, JP-A.7-10221 1 , JP-A-7-136584. 
JP-A-7-1 73429, JP-A-7-32520. JP-A-7-1 09435 and JP-A-7-60184. techniques using organometallic compounds for 
improving stain-proofing property have been proposed, but those techniques cannot satisfy requirements with respect 

40 to hydrophilic property of a coating film surface, repeatability thereof, stain-proofing property, curability, compatibility, 
recoatability. storage stability, pot life, floating resistance, antifoaming property, workability in coating and cracking of the 
coating film surface. 

An object of the present invention is to provide a composition for paints being capable of forming a coating film 
which is remarkably excellent in stain -proof ing property whereby neither stains in the air nor stains marked due to rain 
45 water adhere to or are deposited on the coating film surface, and to provide a stain-proofing agent for adding to the 
composition. 

DISCLOSURE OF THE INVENTION 
50 The present invention relates to a stain-proofing agent comprising, 
an organometallic compound represented by the formula (1): 

X^M{Of\\H\ (1) 

55 

wherein 

a is 0 or an integer of 1 to 6, b is 0 or an integer of 1 to 5. c is 0 or an integer of 1 to 6 (provided that a -t- b + c 3 , 
a and c are not zero at the same time), 
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75 



X are the same or different, and each is hydrogen atom or a monovalent organic group which has 1 to 5.000 carbon 
atoms and may contain oxygen atom, nitrogen atom, fluorine atom and/or chlorine atom. 
M is a metal atom having at least three valences. 

are the same or different, and each is hydrogen atom, a siloxane residue or a monovalent organic group v;htch 
has 1 to 1.000 carbon atoms and may contain oxygen atom, nitrogen atom, fluorine atom and/or chlorine atom. 

are the same or different, and each is an organic group which has 1 to 20 carbon atoms, has a chelating ability 
and may contain oxygen atom, nitrogen atom, fluorine atom and/or chlorine atom; 
an oligomer thereof; or 

a cooligomer comprising two or more of the organometalltc compounds; 

provided that a stain-proofing agent comprising a compound represented by the formula (2): 

OR" 

R^OHSiOhr-R'^ (2) 
OR'' 



wherein n is an integer of 1 to 20. all of R^^ are different or at least tv;o of R""^ are the same, each Is a monovalent 
20 organic group having 1 to 1,000 carbon atoms and may contain oxygen atom, nitrogen atom and/or silicon atom, 
and a part or the whole of hydrogen atoms of the organic group may be substituted by fluorine atom or fluorine atom 
and chlorine atom, is excluded. 

Further the present Invention relates to a composition for paints which comprises the above-mentioned stain-proof- 
25 ing agent, a resin for paints and a curing agent and/or a curing catalyst. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The stain-proofing agent of the present invention is an organometallic compound represented by the formula (1): 

30 

Xt,M(0R^)aR2c (1). 

an oligomer thereof or a cooligomer comprising at least two of the organometallic compounds; provided that a stain- 
proofing agent comprising a compound represented by the formula (2): 

35 

r^^O-tSiOhrR^^ (2) 

40 ORIS 



wherein n Is an integer of 1 to 20. all of R^^ are different or at least two of R^^ are the same, each Is a monovalent 
45 organic group having 1 to 1 ,000 carbon atoms and may contain oxygen atom, nitrogen atom and/or silicon atom, a part 
or the whole of hydrogen atoms of the organic group may be substituted by fluorine atom or fluorine atom and chlorine 
atom, is excluded. 

The above-mentioned a Is 0 or an integer of 1 to 6 from the viewpoints of surface concentrating property, hydrolyz- 
ability and releasing property, and is preferably an integer of 2 to 4. 
so The above-mentioned b is 0 or an integer of 1 to 5 from the viewpoints of surface concentrating property and 
hydrophilic property, and is preferably 0 or 1 . 

The above-mentioned c Is 0 or an Integer of 1 to 6 from the viewpoints of surface concentrating property, hydrolyz- 
abiiity and releasing property, and is preferably 0 or an integer of 1 to 3, 

It is preferable that a molar ratio of X to R^ + R^ is not more than 0.2 (b/(a + c) ^ 0.2 ). 
55 A total amount of a. b and c Is decided based on valence of the metal atom M. In the formula (1), since either of 
OR^ or R"^ is necessary for stain-proofing property, surface concentrating property and hydrolyzability, there is no case 
where both of a and c are zero at the same time, and the total amount of a. b and c is at least 3. 

The above X may be hydrogen atom and is preferably a monovalent organic group of the following (1) to (3) which 
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has 1 to 5.000 carbon atoms and may contain oxygen atom, nitrogen atom, fluorine atom and/cr chlorine atom. 

(1) As the organic group X. there are. for example. H(CH2)p. (CH3)2CH. H(CH2)pC=0. F(CF2)q(CH2)p. (CF3)2CH 
and H(CF2)q(CH2)p. and the like, wherein p is 0 or an integer of 1 to 6. q is an integer of 1 to 10. a part of fluorine 

5 atoms may be substituted by chlorine atoms. These organic groups may be linear or branched. 

Examples thereof are. for instance. CH3, CH3CH2. CH3CH2CH2. {CH3)2CH. CF3CH2. CF3CF2CH2. (CF3)2CH. 
F(CF2)4CH2CH2. F(CF2)3CH2CH2 and H(CF2)4CH2. and the lika From the viewpoints of surface concentrating 
property, hydrolyzabillty and releasing property, CF3CF2CH2 and (CF3)2CH are preferable. 

(2) Also as the organic group X. there are, for example, organic groups having a functional group such as NH?, sec- 
w ondary amine, tertiary amine. OH, NCO. CO2H. C02Na, CO2K. SO3H, S02Na, SO3K. epoxy group and oxyethyl- 

ene group (CH2CH2O). and the like. 

Examples thereof are. for instance. H2N(CH2)3. OCN(CH2)3. CH30(CH2CH20)(CH2)3. 
CH30(CH2CH20)5(CH2)3. CH30(CH2CH20)io(CM2)3. 

15 

cii,CHcn,o(cn,), 



20 

and the like. From the viewpoints of hydrophilic property, compatibility and adhesion. OCN(CH2)3 and 
CH30(CH2CH20)5{CH2)3 are preferable. 

(3) Further as the organic group X, there are. for example, polymerizable organic groups which may contain oxygen 
atom, nitrogen atom, fluorine atom, chlorine atom, silicon atom, or the like. 

25 

Examples thereof are. for instance. CH2=C(CH3)C02(CH2)3. CH2=CH, CHg^CHCHj, CH2=CHO(CH2)3. 
CH2=CHOCO(CH2)3. CH2=CHC6H4, CH2=CHC02(CH2)3 and the like. From the viewpoints of polymerizabiiity and 
availability. CH2=C(CH3)C02(CH2)3 and CH2=CHO(CH2)3 are preferable. 

in the present invention, polymers or copolymers which have a molecular weight of 2,000 to 200.000, preferably 
30 5,000 to 20.000 and are prepared by polymerizing or copolymerizing the compounds represented by the formula (1) 
which have the polymerizable organic group as mentioned above, are also preferable as the stain-proofing agent of the 
present invention. 

The above are the same or different, and each is hydrogen atom, a siloxane residue or a monovalent organic 
group having 1 to 1.000 carbon atoms which may contain oxygen atom, nitrogen atom, fluorine atom and/or chlorine 

35 atom. From the viewpoints of surface concentrating property, hydrolyzability and releasing property, the number of car- 
bon atoms is preferably from 1 to 100. more preferably from 1 to 16. 

Among the R\ examples of the preferred monovalent organic group are, for instance. H(CH2)fn. (CH3)2CH, 
H(CH2).^C=0. F(CF2)n(CH.)^. (CF3)2CH, H(CF2)n(CH2)^. F(CF2)n(CH2)^C=0, H(CF2)n(CH2)^C=0. 
(F(CF2)n(CH2)J2N. ((CF3)2CH)2N, (H(CF2)n(CHo).j2N. F(CF2)nO(CF(CF3)CF20UCF(CF3)C=0. 

^0 (F(CF2)n(CH2)j2C-N. {(CF3)2CH)2C=N. (H(CF2)n(CH2)j2C=N, F{CF2)n(CH2)^C=ONR3. H(CF2)n(CH2)r^C=ONR3. 
F(CF2)n(CH2)rnC=CH2. H(CF2)n(CH2)mC=CH2. F(CF2)n(CH2),nC=CF2 and H(CF2)n{CH2),^C=CF2. wherein m is 0 or 
an integer of 1 to 6. n is an integer of 1 to 10, is alkyi which has 1 to 6 carbon atoms and may be linear or branched. 

Examples of these organic groups are. for instance, CF3CH2, CF3CF2CH2, CF3(CF2)2CH2. CF3(CF2)3CH2CH2. 
(CF3)2CH. CF3(CF2)7CH2CH2. H(CF2)2CH2. H(CF2)3CH2. H(CF2)4CH2. CF3C=0, CF3CF2C=0. CF3(CF2)6C=0, 

45 CF3{CF2)7C=0 and the like. From the viewpoints of surface concentrating property, hydrolyzability and releasing prop- 
erty, CF3CH2. CF3CF2CH2, CF3(CF2)2CH2, CF3(CF2)3CH2CH2, CF3C=0 and CF3CF2C=0 are preferable, and 
CF3CH2 and CF3CF2CH2 are more preferable. 

Among the above R\ examples of the siloxane residue are. for instance, (Si(0R')20)nR\ in which is the same 
as a monovalent organic group among the above-mentioned R\ and the like, 

50 The above R^ may be the same or different and is an organic group which has an excellent chelating ability even if 
fluorine atom and/or chlorine atom are contained therein. It is preferable that have the number of carbon atoms of 1 
to 20. preferably 2 to 10 from the viewpoints of surface concentrating property, hydrolyzability and releasing property. 

In the present invention, since the stain-proofing agent, in which an organic group having such a chelating ability is 
bonded, is used, there can be obtained effects of excellent storage stability, reactivity, solubility and compatibility. 

55 The organic group having the chelating ability as mentioned above can be derived from conpounds as folla/vs: for 
example, l^-diketones such as 2.4-pentanedione and 2,4-heptanedione; keto esters such as methyl acetoacetate, ethyl 
acetoacetate and butyl acetoacetate; hydroxycarboxylic acids such as lactic acid, methyl lactate, ethyl lactate, ammo- 
nium lactate, salicylic acid, methyl salicylate, ethyl salicylate, malic acid, ethyl malate, tartaric acid, ethyl tartrate, an 
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ester and a salt thereof; keto-alcohols such as 4-hydroxy-4-methyl-2-pentanone. 4-hydroxy-2-pentanone. 4-hydroxy-2- 
heptanone and 4-hydroxy-4-methyl-2-heptanone; amino-alcohols such as monoethanolamine, diethanolamine, trieth- 
anolamine, N-nnethylmonoethanolamine, N-ethylmonoethanoIamine, N.N-dimethylethanolamine and N,N-diethy!eth- 
anolamine; active hydrogen compounds with enolic form such as diethyl malonate, methylolmelamine, methylolurea 
and niethylolacrylamide; and the like. From the viewpoint of surface concentrating property, more preferable are com- 
pounds which are obtained by substituting a part or the whole of hydrogen atoms of the above-mentioned compounds 
by fluorine atom and/or chlorine atom. 

Examples of the above-mentioned metal atom are, for instance, B, Al, Ga. In, Tl, Sc, Y, La. Ac, Si, Ge. Sn, Pb. Ti, 
Zr. Hf. As. Sb, Bi. V. Nb. Ta. Te. Po. Cr. Mo. W. At. Mn. Tc. Re. Fe, Co, Ni, Ru, Rh. Pd. Os, Ir. Pt and the like. From the 
viewpoints of synthesis and availability, Ai, Ti, B, Zr or Si is preferable. 

As the organometallic compound represented by the formula (1). oligomer thereof or oligomer comprising two or 
more of the organometallic compounds, there are, for example, the following organometallic compounds or oligomers 
or cooligomers obtained therefrom. 

In case where in the formula (1). b is zero, there are: 
B(OCH3)3, B(OCH2CF2CF3)3, B(OCH{CF3)2)3. B(OCH2CH2C8Fi 7)3, B(OCH2CF2CF3)2(OCH3), 
B{OCH(CF3)2)2(OCH3). E(OGH2CH2C8Fi7)2(OCH3), B(OCH2CF2CF3)2(OH). B{OCH(CF3)2)2(OH). 
B{OCH2CH2C3Fi7)p(OH). B(OCOCF3)3. B(OCOC2F5)3, B(OCOG8F^7)3. B(OCOCF3)2(OCH3). B(OCOC2F5)2(GCH3). 
B(OCGC5Fi7):>(OCH3). AI(OCH2CF2CF3)3. AI(bCH(GF3)2)3. At(OCH2CH2G3Fi7)3. AI(OGH2CF2CF3)2(OCH3). 
A!(OCH(GF3)2)2{OCH3). Ai(OCH2GH2C3Fi7)2(OGH3). AKOGHsCFaCFajsCOH). AI(OGH(CF3)2)2(OH), 
Al(OCHpCH2G3Fi7)2(OH), Al(OCH2CF2CF3)2(OH). AI(OCH(CF3)2)2(OH). Al{OGH2GH2CsFi7)2(OH). AI(OGOCF3)3. 
AKOCOCsFsls. A!(OCOC3Fi7)3, AI(OGOGF3)2(OGH3). AI(OCOG2F5)2(OGH3). Ar(OGOC8Fi7)2(OCH3). 
AI(GF3COCHGOGF3)3, AI(GF5GOGHGOGF3)2(GH3GGGHGOCH3). Al(CF3COCHCOOG2H5)3. 

AI(GF3GOGHGOOC2H5)3, A1{CF3GOGHCOOG2H5)2(GH3COCHGOGH3). AI{GF3GOGHGOGF3)2(OH), 

AI(GF3GOCHGOOC2H5)2(OH), Ti(OCH2GF2GF3)4. Tt(OGH(GF3)2)4. Ti(OGH2GH2G8Fi7)4. 

Ti(OGH2GF2CF3)2(OGH3)2. Ti(OCH(GF3)2)2(OGH3)2. Ti(OGH2GH2G8Fi7)2(OGH3)2. 

Ti(OGH2GF2CF3)2(OGH(GH3)2)2. Ti(OCH(CF3)2)2(OGH{GH3")2)2. Ti(OGH2GH2G8Fi7)2(OCH(GH3)2)2. 

Ti(OCH2GF2CF3)2(OH)2. Ti(OGH(GF3)2)2(OH)2. Ti(OGH2GH2G8FT 7)2(OH)2. Ti(OCOCF3)4, Ti(OGOG2F5)4. 
Ti(OGOC8Fi7)4. Ti(OGOGF3)2(OGH3)2. Ti(OGOC2F5)2(OCH3)2. Ti(OCOG8Fi7)2(OGH3)2. 

Ti(GF3GOGHGOGF3)2(OGH(CH3)2)2 and Ti(CF3COCHCOOG2H5)2(OGH(GH3)2)2. 

In case where in the formula (1), b is 1 , there are: 
HSi(OGH2GF3)3. HSitOGHaCFgGFsja, HSi(OGH(GF3)2)3. HSi(OGH2GH2G8Fi7)3. HSiCOGHsGFsGFajalOGHg). 
HSi(OGH(GF3)2)2(OCH3), HSi(OGH2GH2G8FT7)2(OCH3). HSi(OGH2GF2GF3)2(OH), HSi(OGH{CF3)2)2{OH), 
HSi(OGH2GH2C8Fi7)2(OH). HSi(OcbGF3)3, HSi(OGOG2F5)3, HSi(OCOGaFi7)3, HS((OGOGF3)2(OGH3). 
HSi{OGOG2F5)2(OGH3). HSi(OCOGsFi7)2(OGH3), GH3Si(OGH3)3. GH3Si(OGH2GF3)3. GH3Si(OGH2GF2GF3)3, 
CH3Si(OGH(CF3)2)3. GH3Si(OGH2GH2G8Fi7)3. GHsSiCOGHsGFsCFsjslOGHa), GH3Si(OCH(GF3)2)2(OGH3). 
CH3Si(OGH2GH2G8Fi7)2(OCH3). GH3Si(OGHGF2CF3)2(OH), GH3Si(OGH(GF3)2)2(OH). 

CH3Si(OGH2GH2G8Fi7)2(OH). GH3Si(OGOCF3)3. CH3Si(OCCG2F5)3. CH3Si(OGOG8Fi7)3. 

CH3Si(OGOGF3)2(OCH3). CHaSilGCOCsFslsCOCHa), GH3Si(OCOC8Fi7)2(OGH3), H2N(CH2)3Si(OGH2GF3)3, 
H2N(GHo)3Si{OCH2CF2GF3)3. ^H2N(CH2)3Si(OGH(GF3)2)3. H2N(GH2)3Si(OGH2CH2G8Fi7)3, 

H2N(GH2)3Si(OGH2GF2GF3)2(OGH3). H2N(GH2)3Si(GCH(GF3)2)2(OGH3). H2N(GH2)3Si(OGH2GH2G8Fi7)2(OGH3), 
H2N{GH2)3Si(OGH2CF2GF3)2(OH). H2N(GH2)3Si(OGH(GF3)2)2(OH). H2N(CH2)3Si(OGH2GH2GaFi7)2(OH), 
H2N(GH2)3Si(OGOCF3)3. H2N(GH2)3Si(OGOG2F5)3. H2N(GH2)3Si(OGOG8FT7)3, H2N(CH2)3Si(OGOGF3)2(OGH3), 
H2N(GH2)3Si(OGOC2F5)2(OCH3), H2N{GH2)3Si(OCOG3Fj7)2(OGH3). OCN(GH2)3Si(bGH2GF3)3, 

OGN(GH2)3Si(OGH2GF2GF3)3. OGN(GH2)3Si(GGH(GF3)2)3. OGN(CH2)3Si(OGH2CH2G8Fi7)3. 

OGN(GH2)3Si(OCH2GF2GF3)2(OCH3). OGN(CH2)3Si(OGH(GF3)2)2{OGH3). OGN(GH2)3Si(OGH2CH2C8Fi7)2(OGH3), 
OGN(GH2)3Si(OCOGF3)3, " OGN{CH2)3Si(OGOG8Fi7)3. OGN(GH2)3Si(OCOGF3)2(OGH3). 

OGN(CH2)3Si(OCOC2F5)2(OGH3). GCN{CH2)3Si(OCOC3Fi7)2(OGH3). CH3O(CH2CH2O)g(GH2)3Si(0GH2GF5)3, 
CH30(CH^GH2G)g(GH2)3Si(OGH2GF2GF3)3. GH30(GH2GH20)g(GH2)3Si(OGH(GF3)2)3. 
CH30(CH9CH20)g(GH2)3Si(OCH2GH2G8Fi7)3, CH30(GH2CH20)g(GH2)3Si{OGH2CF2CF3)2(OCH3). 
CH30(CH2GH20)g(GH2)3Si(OCH(GF2)2)2(OGH3). GH30(CH2GH20)g{GH2)3Si(OGH2CH2C8Fi7)2(OCH3), 
CH30(CH2CH20)g(GH2)3Si(OCH2GF2GF3)2{GH). GH30(CH2GH20)g(GH2)3Si{OGH(GF3)2)2{OH). 
CH30(CH2CH20)g{GH2)3Si(OCH2GH2G8Fi7)2(GH), GH30(GH2CH26)g{CH2)33i(OCOCF2)3, 
GH3G(CM2CH20)g(GH2)3Si(OCOC2F5)3, GH30{GH2CH20)y(GH2)3Si{CGGG8Fi7)3. 
CH30(CH2CH2G)g(GH2)3Si(OGOGF3)2(OGH3). GH30(CH2GH20)g(CH2)3Si(OGOG2F5)2(OGH3), 
CH30(CH2CH20)g(GH2)3Si(OCOC8Fi7)2(GCH3), wherein g is an integer of 1 to 100. 
GH2=C(CH3)Gb2(CH2)3Si(OCH2CF3)3. GH2=C(GH3)GG2{GH2)3Si(GGH2CF2GF3)3. 
GHo=C(CH3)G02(CH2)3Si(OGH(CF3)2)3, GH2=C(GH3)GOo(CH2)3Si(OCH2GH2G8Fi7)3. 
CH2=G(CH3)G02(CH2)3Si(OGH2CF2CF3)2{OGH3). CH2=C{GH3)G02(C^H2)3Si(OCH(GF2)2)2(CGH3). 
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CH2=C{CH3)CO,(CH2)3Si(OCH2CH2C3F,7)2{OCH3). CH2=C(CH3)CO2(CH2)3Si(OCH2CF2CF3)2(0H). 
CHp=C{CH3)C05(CH2)3Si(OCH(CF3)2).(OH). CH2=C(CH3)C02(CH2)3Si(OCH2CH2CsF,7)2(OH). 
CH^=C(CH3)C09(CHp)3Si(OCOCF3)3. CH2=C(CH3)C02(CH2)3Si(OCOC2F5)3. 
CH2=C(CH3)C02(CH2)3Si(OCOC3Fi7)3. CH2=C(CH3)C02(CH2)3Si(OCOCF3)2(OCH3). 
5 CH2=C(CH3)C02{CH2)3Si(OCOC2F5)2(OCH3) and CH2=C(CH3)C02{CH2)3Si(OCOC8Fi 7)2(OCH2). 

Among the above-mentioned cooligomers, as materials for cooligomers other than those prepared from the orga- 
nometaNic compound of the formula (1), in which b and c are zero at the same time and M is Si, there are compounds 
mentioned betov/. 

Si(OCH2CF2CF3)4. Si(OCH(CF3)2)4. Si(OCH2CH2C3Fi7)4. Si{OCH2CF2CF2H)4. Si(OCH2C4FsH)4. 
w Si(OCH2CF7CF3)2(OCH3)2. Si(OCH{CF3)9),>(OCH3)2. Si(OCH2CH2C3Fi7)2(OCH3)2. Si(OCH2CF2CF2H)2(OCH3)2. 

Si(OCH9CF2CHoH)2(OC4H9)2. Si(OCH2CF2CF3)2(OH)2, Si(OCH(CF3)2)2(OH)2, Si(OCH2CH2C3Fi7)2(OH)2. 

Si(OCH2CF2CF2H)2(ON=CCH3(C2H5))2. Si(OCOCF3)4. Si(OCOC2F5)4. Si{OCOC8Fi7)4. Si(OCOCF3)2{OCH3)2. 

Si(OCOC,F5)2(OCH3)2. Si(OCOCaF..7)2(OCH3)2. Si(OCH2CF2CF3)3(OCH2CH2)hOCH3. 

Si(OCH(CF3)2)3(OCH2CH2)hOCH3. Si(OCH2CH2C8Fi7)3(OCH2CH2)hOCH3. 
15 Si(OCH2CF2CF3)p(OCH3)(OCH2CH2)hOCH3. Si(OCH(CF3)2)2(OCH3)(OCH2CH2)hOCH3. 

Si(OCH2CH2C3F,7)o(OCH3)(OCH2CH2)hOCH3. Si(OCH2CF2CF3)2(OH){OCH2CH2)hOCH3, 

Si(OCH(CF3)2)2(OHj(OCH2CH2)hOCH3. Si{OCH2CH2C8Fi7)2(0'H)(OCH2CH2)hOCH3. 

Si(OCOCF3)3{OCH2CH2)hOCH3. Si(OCOC2F5)3(OCH2CH2)hOCH3. Si(OCOCaF-7)3(OCH2CH2)hOCH3, 

Si{OCOCF3)2(OCH3)(OCH2CH2)hOCH3. Si(OCOC2F5)2(OCH3)(OCH2CH2)hOCH3. 
20 Si{OCOC3Fi7)2{CCH3)(OCH2CH2)hOCH3. Si(OCH3)4. Si(OC2H5)4. Si(OC4HQ)4 and Si(ON=CCH3(C2H5))4. wherein h 

is an integer of 1 to 100. 

Examples of the oligomer or cooligomer of the present invention are linear, branched, cyclic and three-dimensional 
oligomers or cooligomers. 

In the present invention, the degree of polymerization of the oligomer or cooligomer is preferably from 2 to 1,000. 

25 more preferably from 4 to 100. When the degree of polymerization is smaller, a boiling point of the oligomer or cooli- 
gomer is towered, and the oligomer or cooligomer becomes easy to be vaporized at coating and is difficult to be incor- 
porated into a coating film. When the degree of polymerization exceeds 1 .000, there is a tendency that control of the 
degree of polymerization at synthesis is difficult, a viscosity of the oligomer or cooligomer becomes high and workability 
becomes inferior. When in the formula (1). a is 4. band care zero, M is Si and fluorine atom is contained, it is preferable 

30 that the degree of polymerization of the oligomer or cooligomer is more than 20 and not more than 100 from the view- 
points of appearance, antisagging property and alkali resistance of a coating film. There are. for instance, oligomers or 
cooligomers such as; 



35 



40 



ocn, 

CH,0-(Si-0K7-CH2C?.CF, 
OCHzCFaCF, • 

OCflaCF^CF^H 
CJsOiSi-Ohn-CHsCFjCFjH 
OC^Hs 



45 



oce^cFjCFaa 

HC?jCFjCa,0-{Si-Ohy-Ca»CFsCF!fl 
0CHsCF2CF:a 

55 

and the like. 

A weight average molecular weight of the oligomer or cooligomer of the present invention which is measured with 
GPC (calculated based on polystyrene by using tetrahydrofuran as an eluent) is preferably from 500 to lO.OOO. more 
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preferably from 1 .000 to 5,000. When the molecular weight becomes smaller, an effect of hydiophilizalion tends to be 
lowered. When more than 10.000, geliation tends to occur easily at the time of synthesizing and during storage. 

The organometallic compound represented by the formula (1) can be synthesized by reacting one or more of a 
metal halide. alkyl metal, metal alkoxide. metal chelate and the like, said metal constituting the organometallic com- 

5 pound, with one or more of alcohol, carboxylic acid, oxime. p-diketone. p-kelo ester, alkali metal alkoxide, alkali metal 
salt of carboxylic acid and the like, said organic moieties corresponding to the organic group of the organometallic com- 
pound, with stirring usually at about 1 atm at a temperature of - 20° to 100''C, preferably 0° to 80"C or preferably under 
dried inert gas atmosphere, in the presence of a catalyst, if necessary. Also a reaction solvent can be used. 

In such a synthesizing method, by adjusting the temperature to O'* to 200°C . preferably 20° to 100"C and adding 

w water gradually to the organometallic compound of the formula (1) so Itiai the reaction solution becomes as uniform as 
possible, the organometallic compound of the formula (1) reacts with water to be hydrolyzed and at nearly the same 
time condensated to give an oligomer of the organometallic compound. 

Also in the above-mentioned synthesizing method, use of at least two kinds of the organometallic compounds rep- 
resented by the formula (1) can give a cooligomer. The cooligomer may contain two or more metals in its molecular 

75 chain. 

The degree of polymerization of the oligomer or cooligomer of the present invention can be regulated with a molar 
ratio of reacting water to, for example, the organometallic compound of the formula (1). For example, when the reaction 
is carried out within the molar ratio of [H20]/[Organometa!lic compound of formula (1)] = 0.4 to 0.95, there can be 
obtained an oligomer or cooligomer having the degree of polymerization of about 2 to about 20. Also by adjusting the 
20 molar ratio within the range of 0.94 to 2.0. there can be obtained an oligomer or cooligomer having the degree of polym- 
erization of more than 20, A ratio (molar ratio) of constructive units constituting a cooligomer obtained by using two 
kinds of organometallic compounds of the formula (1) is preferably from 1/9 to 9/1 . 

Examples of the catalyst are, for instance, acids and alkalis such as hydrochloric acid, sulfuric acid, acetic acid, 
paratcluene sulfonic acid, ammonia, trimethylamine. triethylamine, tributylamine. 1,8-diazabicyclo(5,4.0)undecene- 
25 7(DBU), (-)-sparteine. 4-N,N-dimethylaminopyridine, monoethanolamine, triethanolamine. N,N,N',i\i'-tetramethylethyl- 
enediamine, sodium hydroxide, potassium hydroxide, sodium hydrogencarbonate, potassium t-butoxide. sodium ethox- 
ide, tetramethylammonium hydroxide, letramethylammonium hydrogensulfate, tetrabutylammonium hydroxide and 
telrabutylammcnium hydrogensulfate; and organometallic compounds and organometallic salts such as dibutyltindilau- 
rale. dibutyltinacetate, dioctyltinmaleate. tetraisopropyl titanate and tetrabutyl titanate. From a point that a residue of the 
3C catalyst is easily removed from a product, preferable are hydrochloric acid, ammonia and triethylamine. 

Examples of the reaction solvent are alcohols such as methanol, ethanol, isopropanol. n-butanol, t-butanol. octa- 
nol. 2,2,2-trifluoroethanol and 2,2.3. 3,3-pentafluoropropanol; ethers such as tetrahydrofuran. 1 .4-dioxane and tetrahy- 
dropyran; ketones and esters such as acetone and 2-methoxyethyl acetate; amides such as N,N-dimethylformamide, 
N.N-dimethylacetamide. N-methylacetamide. N-methylpyrrolidone and polyoxazoline; carboxylic acids such as acetic 
35 acid, trifluoroacetic acid and F(CH2)sC00H; fluorine-containing aromatic compounds such as trifluoromethylbenzene 
and m-bis(trifiuoromethyi)benzene; and the like. From the viewpoint of high solubility. 2,2.2-trifluoroethanol. 2,2.3.3,3- 
pentafluoroprcpanol. tetrahydrofuran, 1, 4-dioxane and tetrahydropyran are preferable. 

The organometallic compound of the formula (1), its oligomer or cooligomer comprising at least two of the organo- 
metallic compounds can provide a composition for paints having excellent stain-proofing property, tow electrostatically 
4C charging property and anti-haze property. 

In the organometallic compound of the formula (1), its oligomer or cooligomer comprising at least two of the orga- 
nometallic compounds, since at least one of and has fluorine atom, there can be obtained effects of, for example, 
excellent surface concentrating property and repeatability of surface hydrophilization of a coating film. 

Also when a fluorine atom content in the organometallic compound of the formula (1), its oligomer or cooligomer 
45 comprising at least two of the organometallic compounds is at least 5 % by weight, preferably 15 to 60 % by weight, 
there can be obtained effects of. for example, excellent surface concentrating property and repeatability of surface 
hydrophilization of a coating film. 

Further there can be obtained effects of. for example, excellent appearance, antisagging property and alkali resist- 
ance of a coating film when in the formula (1), a is 4. b and c are zero. M is Si and the degree of polymerization of the 
50 oligomer of the organometallic compound having fluorine atom or the cooligomer comprising at least two of the above- 
mentioned organometallic compounds is more than 20 and not more than 100. 

A stain-proofing agent comprising the compound of the formula (2) is excluded from the stain -proofing agent com- 
prising the organometallic compound of the formula (1 ). its oligomer or cooligomer comprising at least tv/o of the orga- 
nometallic compounds. 
55 In the formula (2). n is an integer of 1 to 20. 

The above-mentioned organic groups R^^ are all different or at least ^wo thereof are the same. Each is a monova- 
lent organic group having 1 to 1 .000 carbon atoms and may contain oxygen atom, nitrogen atom and/or silicon atom. A 
part or the whole of hydrogen atoms of the mentioned organic group may be substituted by fluorine atom or fluorine 
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atom and chlorina atom. 

The number of carbon atoms of the above-mentioned organic groups R'^ may be from 1 to 100. 

The above-mentioned organic groups R'^ may be either of linear or branched substituents. When those substitu- 
ents have fluorine atom, branched substituent is used. 
5 The above-mentioned organic groups R^^ may contain oxygen atom, nitrogen atom and/or silicon atom. Examples 

thereof are a group having fluorine atom or non-hydro!yzable group-containing silicon atom, and further a trifluorome- 
thyl group and dimethylsiloxane chain-containing group. 

A part of hydrogen atoms of the above-mentioned organic group R^ ^ may be substituted by fluorine atom. 

Also a part of hydrogen atoms of the above-mentioned organic group R^^ may be substituted by fluorine atom and 
iG chlorine atom. 

Examples of the organic group containing no fluorine atom among the organic groups R^^ are, for instance. CH3, 
C2H5, CH3CH2CH2. (CHsjgCH, CH3{CH2)2CH2. dimethylsiloxane chain-containing group and the like. 

Examples of the organic group containing fluorine atom among the organic groups R^^ are. for instance, those rep- 
resented by F(CF2)n(CH2)a,. (CF3)2CH. H(CF2)n(CH2)^. F(CF,)^(CH2)^C=0. H(CF2)n{CH2)^C=0, 
15 (F(CF2yCH2)j2N. ((CF3)pCH)2N. 2)0(0^^2) -.rh^' F(CF2)nO(CF(CF3)CF20)^CF(CF3)C=0. 

(F(CF2)n(CH,)J,C=N. ((CF3)2CH)2C=N. (H{CF2)n(CH2)j2C=N. F{CF2)„{CH2)rnC=ONRi^ 

H(CF2)„(CH2)^C=ONR'^ F(CF2)n(CH2LC=CH2. H(CF2),,(CH2)^,C=CH2, F(CF2),,(CH2)n,C=CF2 and 
KCF2)n(CH2)fnC=CF2. wherein m is 0 or an integer of 1 to 6. n is an integer of 1 to 10. R^^ represents an alkyi having 
1 to 6 carbon atoms, an organic group containing fluorine atom may be branched. 
20 Examples of the organic group R^^ are. for instance. CF3CH2. CF3CF2CH2. CF3{CF2)2CH2, CF3(CF2)3CH2CH2, 
(CF3)2CH. CF3(CF2)7CH2CH2. H(CF2)2CHo. HCCFolsCHg. H(CF2)4CH2. CF3C-O. CFsCFoC^O, CF3{CF2)6C=0. 
CF3(CF2)7C=0 and the like. 

Examples of the compound represented by the formula (2) are, for instance; 

OCH, 
I 

Cn,0-{Si-0}-rCH, 
OCH, 

so 

0C:H5 

I 

CiHsO-fSi-Oh-CjHj 

I 

35 OCtHs 

OCH, 

F-{CF :)^Cn 0 -(S i -Ohr-CH , 

OHCH^fiHCF.h-F . 

MCHJs- (CF,)-F 
« F-(CF«H— (CHzfis-O-fSi-Ohr— {Cn:-h— (CF:hr-F 

0-{CH,hr4CF=)--F 

50 wherein m and n are the same as above, and further there are; 
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e 




OCB, 



10 



C?,CH,0-(Si-Oh-CH, 




OCBjCF, 



15 



OCBjCFa 



CF.CH.O-^Si-Oh-CHaCF: 
OCH2CF3 



20 



OCH3 

i 

CFjCFjCHzO-fSi-OhrCHj 
OCH.CF^CF^ 



25 



and the like. 



The composition for paints of the present invention comprises (A) any of the above-mentioned stain-proofing 
30 agents; (B) resin for paints; (C) curing agent and/or curing catalyst. The coating film obtained from the composition 
exhibits an effect of giving remarkably excellent stain-proofing property, low electrostatically charging property and anti- 
haze property. 

Examples of the resin for paints are. for instance, a fluoroolefin copolymer having hydroxyl group and/or carboxyl 
group, acrylic polyol resin, acrylic silicon resin, fluorine-containing silicone resin, inorganic resin, homopolymer or 
35 copolymer of vinylidene fluoride containing no functional group and the like which are solvent-soluble. The fluoroolefin 
copolymer having hydroxyl group and/or carboxyl group and acrylic polyol resin are preferred from a point that they 
have been widely used. 

In addition to the above resins, there is a fluorine-containing resin (such as a vinylidene fluoride homopolymer or 
copolymer disclosed in JP-B-43-10363. JP-A-3-28206 and JP-A-4-139879) which has no functional group. The fluo- 
40 rine-containing resin can be blended In the above-mentioned resins having a functional group. When the resin having 
no functional group is used, it is not always necessary to use a curing agent and curing catalyst in the composition for 
paints of the present invention. 

Examples of the fluoroolefin copolymer having hydroxyl group and/or carboxyl group are. for instance, those dis- 
closed in each of JP-B-60-21686. JP-A-3-121107. JP-A-4-279612, JP-A-4-28707 and JP-A-2-232221 . A number aver- 
45 age molecular weight of the copolymer (measured by GPC) is from 1 ,000 to 1 00,000, preferably 1 .500 to 30.000. When 
the molecular weight is less than 1.000. curability and weather resistance tend to be insufficient, and when more than 
100.000, there is a tendency that problems arise with respect to workability and coating procedures. 

A hydroxyl value of the copolymer is from 0 to 200 (mgKOH/g), preferably 0 to 150 (mgKOH/g). When the hydroxyl 
value decreases, there is a tendency that curing failure is easy to occur, and when the hydroxyl value exceeds 200 
50 (mgKOH/g), there is a tendency that problem arises with respect to flexibility of a coating film. 

An acid value of the copolymer is from 0 to 200 (mgKOH/g). more preferably 0 to 100 (mgKOH/g). When the acid 
value decreases, there is a tendency that, curing failure is easy to occur, and when the acid value exceeds 200 
(mgKOH/g), there is a tendency that problem arises with respect to flexibility of a coating film. 

As one of the copolymers, there can be used tetrafluoroethylene copolymer from the viewpoints of stain-proofing 
55 property, stain removable property and corrosion resistance. 

Examples of the copolymer are those commercially available, for instance. Zeffle available from Daikin Industries, 
Ltd., Lumiflon available from Asahi Glass Kabushiki Kaisha, Cefral Coat available from Central Glass Kabushiki Kaisha, 
Fluonate available from Dai Nippon Ink Kagaku Kogyo Kabushiki Kaisha, Zaflon available from Toa Gosei Kabushiki 
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Kaisha and the like. 

The acrylic polyol resin may be a polymer comprising, for example, the following hydroxyl-conlaining polymerizable 
unsaturated monomer (a) and if necessary, other polymerizable unsaturated monomer (b) as monomer components. 
As the monomer (a), there can be exemplified a compound represented by the following formulae (4) to (7). 

CH:=CH 
OR* 

wherein R"^ is hydrogen atom or a hydroxyalkyi group. 

CH,=CH (5) 
CHj-O-R* 

wherein R"* is the same as above. 



CH,=CZ 0 

COC„H,„0-(CCpBjpOh-H (6) 

II 
0 



wherein Z is hydrogen atom or methyl, m is an integer of 2 to 8. p is an integer of 2 to 18, q is 0 or an integer of 1 to 7, 



CH,=CZ 

C0-{T,-0)-r4T,-0h-H (7) 

II 
0 



wherein Z is the same as above, and T2 are the same or different and each is a divalent hydrocarbon group having 
1 to 20 carbon atoms, each of s and v is 0 or an integer of 1 to 10, provided that the sum of s and v is 1 to 10. 

The hydroxyalkyi group in the formulae (4) and (5) is one having alkyi moiety of 1 to 6 carbon atoms. Examples are 
-C2H4OH, -C3H5OH. -C4H8OH and the like. 

Examples of the divalent hydrocarbon group having 1 to 20 carbon atoms in the formula (7) are, for instance, 
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-CHi- -(□.),-, -(Cflj),- 

-CfltCB- -(CHJ,CH(Ca:),- 
CH, CH, 

CII, 
I 

I 

" (CHs) I 2", (CHz) 1 6" -\ 

-CH.-^Q^CH^- 



25 



and the like. 

Examples of the monomer component of the formula (4) are, for instance, 
CH2=CH0H, 
30 CH2=CHO(CH2)40H and the like. 

Examples of the monomer component of the formula (5) are, for instance. 

CH2=CHCH20CH2CH20H. 
CH2=CHCH20 {CH2CH20)2H. 
35 CH2=CHCH20 (CH2CH20>3H and the like. 

Examples of the monomer component of the formula (6) are, for instance, 
CH2=C(CH3)COOC2H40H, 
CH2=CHCOOC3H60H, 



0 

!l 

CHj^c (cu,) coocafle-o — (c-cn.cn.-cn^cn.cHjO)— r^H 

45 

and the like. 

Examples of the monomer component of the formula (7) are, for instance, 
CH2=:C(CH3)COOfCH2CHCH30>5.6H. 
50 CH2=CHCOOfCH2CH20f4^5H. 

CH2=C(CH3)COO(CH2CH20>7.,8H. 
CH2=CHCOO{CH2CH2CH2CH20)4-,5H. 



and the tike. 
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In addition, there can be used an adduct of the hydrcxyl -containing unsaturated monomer represented by the for- 
mulae (4) to (7) and lactone such as i;-caprolactone or v-valerclactone. 
Other polymerizabis unsaturated monomer (b) 

The following (b-1) to (b-9) can be used. 

(b-1) Olefin compound: For exannple. ethylene, propylene, butylene. isoprene. chloroprene and the like. 
(b-2) Vinyl ether and allyl ether: For example, linear alkyi vinyl ether such as ethyl vinyl ether, propyl vinyl ether, iso- 
propyl vinyl ether, butyl vinyl ether, tert-butyl vinyl ether, pentyl vinyl ether, hexyi vinyl ether, isohexyl vinyl ether, 
octyl vinyl ether or 4 -methyl-l -pentyl vinyl ether; cycloatkyi vinyl ether such as cyclopentyl vinyl ether or cyclohexyl 
vinyl ether; aryl vinyl ether such as phenyl vinyl ether or o-. m- or p-dimethylphenyl vinyl; arylalkyi vinyl ether such 
as benzyl vinyl ether or phenethyl vinyl ether; and the like. 

(b-3) Vinyl ester and propenyl ester: For example, vinyl ester such as vinyl acetate, vinyl lactate, vinyl butyrate. vinyl 
isobutyrate, vinyl caproate. vinyl isocaproate, vinyl pivalate or vinyl caprate; propenyl ester such as isopropenyl 
acetate or isopropenyl propionate; and the like 

(b-4) Acrylate or methacrylate: For example, 01 to 18 alkyI ester of acrylic acid or methacrylic acid such as methyl 
acrylate. ethyl acrylate, propyl acrylate. isopropyl acrylate, butyl acrylate. hexyl acrylate. octyl acrylate, lauryt acr- 
ylate, methyl methacrylate. ethyl methacrylate. propyl methacrylate, isopropyl methacrylate, butyl methacrylate. 
hexyl methacrylate. octyl methacrylate or lauryl methacrylate; 02 to 18 aikoxyaikyi ester of acrylic acid or meth- 
acrylic acid such as methoxybutyl acrylate, methoxybutyl methacrylate. methoxyethyl acrylate, methoxyethyl meth- 
acrylate. ethoxybutyl acrylate or ethoxybutyl methacrylate; and the like. 

(b-5) Aromatic vinyl compound: For example, styrene. a-methylstyrene, vinyltoluene, p-ch!orostyrene and the like. 
(b-6) Others: Acrylonitrile, methacrylonitrite and the like. 

(b-7) Carboxyl-containing monomer: Carboxyl-containing vinyl monomer represented by the formula (8): 

V r 
I i 

C=C (8) 
! I 

(CHz) . COOH 

wherein R^, and are the same or different, and each is hydrogen atom, alkyI, phenyl, carboxyl or ester group, 
n is 0 or 1, or the formula (9): 

OH2=CHfCH2f„OfR^^OOOf^R^'*OOOH (9) 

wherein R^^ and R^"* are the same or different, and each is saturated or unsaturated linear or cyclic alkyI, n is 0 or 
1 . m is 0 or 1 . Examples thereof are. for instance, acrylic acid, methacrylic acid, vinylacetic acid, crotonic acid, cin- 
namic acid, -S-allyloxyprcpionic acid, itaconic acid, itaconic acid monoester, maleic acid, maleic acid monoester, 
maleic anhydride, fumaric acid, fumaric acid monoester, vinyl phthalate, vinyl pyromellitate and the like. 
(b-8) Epoxy-ccntaining monomer: 
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75 



20 



25 



(b-9) Amino-containing monomer: 
CH2=CHCONH2 . 



CH, 

I 



COjCHs-CH-CH, 

\ / 
0 



I 

CH2=C 



I 




/CH3 

zo '^CHj 



CH3 

I 

CH2=C 

I 

CO2CH2CH2N 



35 The acrylic polyol resin may contain hydroxyl, carboxyl. epoxy or amino. 

A hydroxyl value of the acrylic polyol resin is from 0 to 200 (mgKOH/g), preferably 0 to 100 (mgKOH/g). When the 
hydroxyl value decreases, curing failure tends to occur easily and when the hydroxyl value exceeds 200 (mgKOH/g). 
there is a tendency that problem arises with respect to flexibility of a coating film. 

An acid value of the acrylic polyol resin is from 0 to 200 (mgKOH/g). preferably 0 to 100 (mgKOH/g). When the acid 
AO value decreases, curing failure tends to occur easily, and when the acid value exceeds 200 (mgKOH/g), there is a ten- 
dency that problem arises with respect to flexibility of a coating film. 

As a commercially available acrylic polyol resin, there can be used, for example, Dianal available from Mitsubishi 
Rayon Kabushiki Kaisha. Acrydic available from Dai Nippon Ink Kagaku Kogyo Kabushiki Kaisha, Hitaloid available 
from Hitachi Kasei Kogyo Kabushiki Kaisha, Olester available from Mitsui Toatsu Kagaku Kabushiki Kaisha or the like. 
45 The acrylic silicon resin may be one prepared by polymerizing the following acrylic silicon monomer with the com- 
pound of the formulae (4) to (7) and/or other polymerizable unsaturated monomer (b). 

The acrylic silicon monomer is a compound having, in one molecule thereof, at least one silane group and a radical 
polymerizing unsaturated group. Examples of the radical polymerizing unsaturated group are. for instance: 

so 



55 
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R 



8 



CCOO- 



V 



I 




Cflz 



R 



CHz 



C- 



CH2=CH0- . 

CH2=CHCH20- and the like, 
wherein is hydrogen atom or methyl. 

As the silane-containing polynnerizable unsaturated monomer having a radical polymerizing unsaturated group of: 



wherein is a hydrocarbon group having 1 to 20 carbon atoms. Y is the same or different and is hydrogen atom, 
hydroxyl. hydrolyzable group, alkyl having 1 to 8 carbon atoms, aryi or arylalkyl, provided that at least one of Y is hydro- 
gen atom, hydroxyl or hydrolyzable group. 

Examples of the compound represented by the formula (10) are. for instance, Y-(meth)acryloxypropyItrimethoxysi- 
lane, y-(meth)acryloxypropyltriethoxysilane. 7-(meth)acryloxypropyltripropoxysilane. y-{meth)acryloxypropylmethyld- 
imethoxysilane, -/-(methjacryloxypropylmethyldiethoxysilane. 7-{meth)acryloxypropylmethyldipropoxysi!ane, y- 
(meth)acryloxybutylphenyldimethoxysilane. y-(meth)acryloxybutyIphenyldiethoxysilane. /-(meth)acryloxybutylphenyld- 
ipropoxysilane, y-(meth)acryloxypropyldimethylmethoxysiiane. y-(meth)acryloxyp ropy Id im ethyl ethoxysil an e, y- 
(meth)acry!oxyprcpylphenylmethylmethoxysiIane. y-(meth)acryloxypropylphenylmethylethoxysiIane. Y-(meth)acryloxy- 
propyltrisilanol. y-(meth)acryloxypropylmethyldihydroxysilane. y-(meth)acryloxybutylphenyldihydroxysilane, y- 
(meth)acryloxypropyldimethylhydroxysilane. y-(meth)acryloxypropylphenyimethylhydroxysilane and the like. 

The acrylic silicon resin may have a hydrolyzable silyl group, hydroxyl or epoxy. 

As a commercially available acrylic silicon resin, there can be used, for example, Gemlac available from Kaneka 
Corporation, Kuriyamer available from Sanyo Kasei Kogyo Kabushiki Kaisha or the like. 

In the present invention, as the above-mentioned resin for paints, there can be used inorganic materials such as a 
non-fluorine-containing metal (Si, Ti, Al, etc.) alkoxide containing non-hydrolyzable group, a non-fluorine-containing 
organopolysiloxane containing non-hydrolyzable group and a metal {Si. Ti, Al. etc.) alkoxide having no fluorine atom. 

As a commercially available inorganic material, there can be used, for example, Ecolton available from Gunze 
Sangyo Kabushiki Kaisha, Glaska available from Nippon Gosei Rubber Kabushiki Kaisha, Porcelin available from 
Tohpe Kabushiki Kaisha. Sell Clean and Sell Hard available from Nippon Yushi Kabushiki Kaisha. SH. SR and DC 
Series available from Toray Dow Corning Silicone Kabushiki Kaisha. KR Series available from Shin-Etsu Kagaku Kogyo 



CH,=CCOO- 



there is. for example, a compound represented by the following formula (10): 



Y 



CH3=C-C00R'-S!-Y 



(10) 



Y 
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Kabushiki Kaisha, Planeact available from Ajinomoto Kabushiki Kaisha. organotitanate available from Nippon Soda 
Kabushiki Kaisha, aluminium alcolate and aluminium chelate compound available from Kawaken Fine Chemical 
Kabushiki Kaisha, zirconium alkoxide available from Hokko Kagaku Kabushiki Kaisha, modified silicone oil and iVlMCA 
available from Nippon Nuicar Kabushiki Kaisha or the like. 
5 Examples of the fluorine-containing silicone resin are, for instance, those disclosed in JP-A-4-279612 and the like. 

As the curing agent, there is, for instance, isocyanate compound, blocked isocyanate compound, melamine resin, 
dibasic add, silane compound containing non-hydrolyzable group, epoxy resin, acid anhydride or the like. From the 
viewpoints of weather resistance and acid rain resistance, preferable are isocyanate. blocked isocyanate and epoxy 
resin. 

/o Examples of the isocyanate compound and blocked isocyanate compound are, for instance, 2.4-tolylene diisocy- 
anate. diphenylmethane-4,4'-dtisocyanate. xylylene diisocyanate. isophorone diisocyanate. lysine methyl ester diisocy- 
anate, methylcyclohexyl diisocyanate. trimethylhexamethylene diisocyanate. hexamethylene diisocyanate. n-pentane- 
1,4-diisocyanate, trimers thereof, adducts and biurets thereof, polymers thereof having at least two isocyanate groups, 
blocked isocyanates and the like. The isocyanate compound and blocked isocyanate compound are not limited to them, 

ts A mixing ratio of the isocyanate to the resin for paints is preferably from 0.5 to 5.0 in NCO/OH (mole ratio), further 
preferably 0.8 to 1 .2. When the isocyanate is of moisture curing type. 1 . 1 to 1 .5 is preferred. 

Non-restricted examples of the melam.ine resin are, for instance, a melamine resin, a methylolated melamine resin 
obtained by methylolating melamine, an alkyl-etherified melamine resin obtained through etherification of a methyl- 
olated melamine by an alcohol such as methanol, ethanol or butanol and the like. 

20 Non-restricted examples of the epoxy compound are, for instance. 

CHj-CH-CHz-O-Cn^Cna-O-Cfl^-CH-CHa , * 
0 0 



30 



40 



45 



50 



0 

il 

CHz-CH-CH,-N N-CBa-CH-CH, 

1 i Y 

I 

CH, 
I 

CH X 

CH, 

CH3-CH-CH,-0^3- C-^G^O-CHz-CH-Ca, . 

and the like. 

Non-restricted examples of the acid anhydride are. for instance, phthalic anhydride, trimellitic anhydride, pyromel- 
litic anhydride. 1 ,2-cyciohexyldicarboxylic anhydride, succinic anhydride, maleic anhydride and the like. 

Dibasic acids such as fumaric acid, succinic acid, adipic acid, azelaic acid, sebacic acid, dodecanedioic acid and 
1.2-cyclohexyldicarboxylic acid are also used as the curing agent. 

Examples of the curing catalyst are, for instance, organotin compound, organic acidic phosphate, organotitanate 
compound, reaction product of acidic phosphate and amine, saturated or unsaturated polycarboxyiic acid or its acid 
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anhydride, organic sulfonic acid, amine compound, aluminium chelate compound, titanium chelate compound, zirco- 
nium chelate compound and the like. 

Examples of the organotin compound are. for instance, dibutyltindilauiate, dibutyltinmaleate. dioctyltinmaleate, dib- 
utyllindiacotate and the like. 

Examples of the organic acidic phosphate are. for instance. 

0 0 0 

II II II 

(CH,0).POfl , CH,0P(0H)2 , (CzHsOlzPOH , 



0 0 
II II 
CjH-sOPlOH), , [(CH,) ,CHO] tPOH 



and the like. 

Examples of the organotitanate compound are, for instance, titanate such as tetrabutyl titanate. tetraisopropyl titan- 
20 ate or triethanolamine titanate. 

Further examples of the amine com.pound are. for instance, amine comipound such as butylamine, octylamtne. dib- 
utylamine. monoethanolamine. diethanolamine. triethanolamine. diethyienetriam.ine. triethylenetetramine. oleylamine. 
cyclohexylamine. benzylamine, diethylaminopropylamine, xylylenediamine. triethylenediamine, guanidine, diphenyl- 
guanidine. 2.4.6-tris(dimethylaminomethyl) phenol, morpholine, N-methylmorpholine or 1.8-diazabicy- 
25 clo(5.4.0)undecene-7 (DBU) and a salt thereof with carboxylic acid; low molecular weight poiyam.ide resin obtained 
from excess polyamine and polybasic acid; reaction product of excess polyamine and epoxy compound; and the like. 

Examples of the chelate compound are. for instance, aluminium tris(ethylacetoacetate), aluminium tris(acetylacet- 
onate), zirconium tetfakis(acetylacetonate). bis(ethylacatoacetate)titanium diisopropoxide and the like. 

The curing catalyst may be used alone or in combination of two or more. Preferable curing catalysts are an organ- 
3G otin compound and aluminium chelate compound. 

In the present invention, combination of the resin for paints and the curing agent and/or curing catalyst is not par- 
ticularly limited. Examples of the preferred combination are those mentioned below. 

In case of the acrylic polyol resin or the fluoroolefin copolymer having hydroxyl group and/or carboxyl group, when 
they contain hydroxyl group, the curing agent is the isocyanate compound, blocked isocyanate compound or melamine 
35 resin, and when they contain carboxyl group, the curing agent is the melamine resin or epoxy compound. In these sys- 
tems, the curing catalyst can be used together. 

In case of the acrylic silicon resin, fluorine-containing silicone resin or inorganic material, the curing catalyst may 
be used. 

With respect to mixing amiount of the resin for paint and the stain-proofing agent, an amount of the stain-proofing 

■io agent is from 0.1 to 50 parts by weight, preferably i to 30 parts by weight based on 100 parts by weight of the resin for 
paints. When the amount is less than 0.1 part by weight, stain-prcofing property tends to be lowered, and when the 
amount exceeds 50 parts by weight, there is a tendency that appearance of a coating film becomes poor and compat- 
ibility with the resin is lowered. 

!n the present invention, an organic solvent can be mixed to the above-mentioned composition for paints. 

45 Examples of the organic solvent are, for instance, hydrocarbon solvent such as xylene, toluene, Solvesso 100. 
Solvesso 150 or hexane; ester solvent such as methyl acetate, ethyl acetate, butyl acetate, ethylene glycol monomethyt 
acetate, ethylene glycol monoethyl acetate, ethylene glycol monobutyl acetate, diethylene glycol monomethyl acetate, 
diethylene glycol monoethyl acetate, diethylene glycol monobutyl acetate, ethylene glycol acetate or diethylene glycol 
acetate; ether solvent such as dimethyl ether, diethyl ether, dibutyl ether, ethylene glycol monomethyl ether, ethylene 

50 glycol monoethyl ether, ethylene glycol monobutyl ether, ethylene glycol dimethyl ether, ethylene glycol diethyl ether, 
ethylene glycol dibutyl ether, diethylene glycol monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol 
monobutyl ether, diethylene glycol dimethyl ether, diethylene glycol diethyl ether, diethylene glycol dibutyl ether or tet- 
rahydrofuran; ketone solvent such as methyl ethyl ketone, methyl isobutyl ketone or acetone; amide solvent such as 
N.N<limethylacetamide, iM-methylacetamide, acetamide. N.N<Jimethylformamide. N,N<jiethylformamide or N-methyl- 

.35 fcrmamide; sulfonic acid ester solvent such as dimethylsulfoxide; alcohol solvent such as methanol, ethanol, isopropa- 
nol, butanol, ethylene glycol, diethylene glycol, polyethylene glycol (degree of polymerization: 3 to 100), CF3CH2OH. 
rfCFojgCHpOH. (CF3)2CHOH, FlCF^jsCHoOH. F(CF2)4C2H50H, H(Cr2)2CH2CH. H(CFo)3CH20H or 
H(CF2)4CH20H; and the like. From the viewpoints of compatibility, appearance of the coating film and storage stability. 
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preferable are alcohol solvents such as lower alcohol and lov/er fluorine-containing alcohol. 

With respect to a mixing amount of the resin for paints and the alcohol solvent, an amount of the alcohol solvent is 
from 1 to 50 parts by weight based on 100 parts by weight of the resin for paints, preferably from 1 to 25 parts by weight 
from the viewpoints of curability and appearance of a coating film. 
5 When the curing agent has high reactivity with alcohol like a room temperature curing type isocyanate, the amount 
of the alcohol solvent is further preferably from 1 to 1 5 parts by weight, and the preferred alcohol is a secondary or ter- 
tiary alcohol. 

The composition for paints of the present invention is excellent in solvent solubility, and a formed coating film has 
high weather resistance and is excellent in stain-proofing property, chemical resistance, optical properties, mechanical 

w properties, adhesion to substrates, resistance to yellowing due to heat. etc. Like usual curing compositions, the com- 
position for paints of the present invention can be applied as paints for indoor use for building materials and interior 
materials or for outdoor use for building materials, cars, air planes, ships, trains, etc.. directly on metals, concrete, plas- 
tics or on a primer paint such as wash primer, rust preventive paint, epoxy resin paint, acrylic resin paint and polyester 
resin paint, and further can be used as a sealing agent and film forming agent. 

15 The above-mentioned composition can be used in various manners, for example, in clear, in solid and in blend with 
filler. 

Various coating methods can be employed, for example, spray coating, brush coating, i^olter coating, curtain flow 
and dip coating. 

To the composition for paints of the present invention can be added additives for paints, for example, pigment, pig- 
20 ment dispersing agent, thickener, leveling agent, defoaming agent, auxiliary for film forming, ultraviolet ray absorber. 
HALS, flatting agent, filler, colloidal silica, fungus preventing agent, silane coupling agent, anti-skinning agent, antioxi- 
dant, flame retardant. anti-drip agent, anti-static agent, rust preventing agent, water soluble resin (polyvinyl alcohol, pol- 
yethylene oxide, etc.) and the like. 

Examples of the pigment are, for instance, titanium oxide, iron oxide, aluminium metallic pigment, carbon black, sin- 
25 tered pigment, phthalocyanine pigment, organic pigment, extended pigment and the like. 

Examples of the titanium oxide are, for instance, Tipaque CR-90. CR-93, CR-95 and CR-97 available from Ishihara 
Sangyo Kabushiki Kaisha and the like. 

Examples of the iron oxide are, for instance, Todacolor 120ED. 140ED, 160ED. KN-Rand KN-V available from Toda 
Kogyo Kabushiki Kaisha, TAROX LL-XLO. HY-100. HY-200, BL-100 and BL-500 available from Titan Kogyo Kabushiki 
30 Kaisha and the like. 

Examples of the aluminium metallic pigment are. for instance. Alpaste 0100MA. 0700M, 0200M. 0215M. 1950M. 
1900M, 11 COM. 1109M, 1200M, 8820YF, 7080N. MG600 and 1700N available from Toyo Aluminium Kabushiki Kaisha 
and the like. 

Examples of the carbon black are, for instance. MA7, MA11. MAI 00, 0IL7B, OIL30B and 0IL31B available from 
35 iVIitsubishi Kagaku Kabushiki Kaisha and the like. 

Examples of the sintered pigment are, for instance, Daipyroxide #9510, #9512. #9410 and #9310 available from 
Dainichi Seika Kabushiki Kaisha and the like. 

Examples of the phthalocyanine pigment are, for instance, #5195N and #5370 available from Dainichi Seika 
Kabushiki Kaisha and the like. 

40 Examples of the extended pigment are. for instance, asbestine, calcium carbonate, precipitated calcium carbonate, 
clay, kaolin, porcelain clay, aluminium silicate, diatomaceous earth, white carbon, white silica, hydrated fine silica, ben- 
tonite, talc, magnesium silicate, magnesium carbonate, baryte powder, barium sulfate, precipitated barium sulfate and 
the like. 

Examples of the pigment dispersing agent are. for instance, those available from BYK Chemie Japan Ltd., such as 
45 Anti-Terra-P, Anti-Terra-U. Anti-Terra-203/204. Disperbyk, Disperbyk-101, Disperbyk-1 10. Disperbyk130, 
Disperbykiei, Disperbyk-1 64, Disperbyk-1 70. Bykumen. BYK-P104/P105. BYK-104S. BYK-240S and Lactimon and 
the like. 

Examples of the leveling agent are, for instance, those available from BYK Chemie Japan Ltd., such as BYK-300, 
BYK-302. BYK-306, 8YK-307. BYK-335. BYK-310. BYK-320. BYK-322. BYK-323. BYK-324. BYK-325. BYK-330. BYK- 
50 331. BYK-333. BYK-344. BYK-370. BYK-354, BYK-355 and BYK-358 and the like. 

Examples of the thickener are, for instance, Disparlon #6900-20X. #6900-1 OS. #4200-20 and #4200-10 available 
from Kusumoto Kasei Kabushiki Kaisha, Bentone SD-1 , SD-2, SD-3. #27, #34, #38 and MPA-2000X available from NL 
Chemicals Kabushiki Kaisha and the like. 

Examples of the defoaming agent are, for instance, those available from BYK Chemie Japan Ltd.. such as BYK- 
55 051, BYK-052, 3YK-053, BYK-055, BYK-057. BYK-065. BYK-066. BYK-070, BYK-077. BYK-080. 3YK-088, SYK-141 
and the like. 

Examples of the suitable ultraviolet ray absorber are. for instance, those of benzophenone type and benzotriazole 
type. Among them, effective benzophenone type absorbers are 2,2'-dihydroxy-4,4'-dimethoxybenzophenone, 2.2'-dihy- 
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droxy-4.-methoxyben20phenone and 2,2\4.4'-tetrahydroxyben2ophenone. and effective benzotriazole type absorbers 
are 2-(2'-hydroxy-5'-methyIphenyl)ben2otriazol9. 2-(2'-hydroxy-5'-methy!ph9nyl)-5.6<lichlorobenzotriazole. 2-(2*- 
hydroxy-5'-tert-butylphenyl)ben20triazole. 2-(2'-hydroxy-3'.5'-di-tert-butyiphenyl)-5-ch!orobenzotriazole, 2-(2'-hydroxy- 
5'-phenylphenyl)-5-ch!orobenzotriazole, 2-(2'-hydroxy-3'-tert-butylphenyl)-5-chlorobenzotriazoIe, 2-(2'-hydroxy-3'.5*-di- 
5 tert-butytphenyl)benzotriazoleand 2-(2'-hydroxy-5'-tert-octyIphenyl)benzotriazoIe. 

Particularly suitable ultraviolet ray absorbers are those represented by the formula (11): 



10 




15 wherein R^*^ and ^ are the same or different, and each is hydrogen atom, a lower alkyl group, particularly a branched 
lower alkyl group or an aryl. particularly phenyl, X is hydrogen atom or a halogen atom, particularly chlorine atom. 
Examples of HALS are. for instance, Tinuvin-770. 292. 522123 and 440 available from Ciba Geigy and the like. 
Examples of the flatting agent are. for instance. Selidast #3620, #9615A. #9612A. i?3715and #3910. Hoechst Wax 
PE520 and white carbon which are available from Hoechst Industries Co.. Ltd.. and the like. 
20 Examples of the silane coupling agent are. for instance, methyitrimethoxysilane. ethyltriethoxysilane, dimethytd- 
imethoxysilane. trimethylmethoxysitane. vinyltrimethoxysiiane. 3-(glycidyloxy)propyltrimethoxysilane. N-(2-aminoethyl)- 
3-aminopropy!trimethoxysiIane, 3-aminopropyltrimethoxysilane, 3-aminopropyltriethoxysilane, 3-mercaptopropyltri- 
methoxysilane. 3-trimethoxysilyIpropylisocyanate, 3-triethoxysilylpropylisocyanate. methyltris(ethylmethylketox- 
ime)si!ane and the like. Preferred silane coupling agents are those having alkylketoxime group or isocyanate group. 
25 The composition for paints of the present invention can be applied to various substrates. Examples of the substrate 
are, for instance, those made of metal, cement, plastic, etc. 

Examples of the metal substrate are, for instance, iron and chemically treated or plated iron, aluminium and chem- 
ically treated aluminium, stainless steel and chemically treated stainless steel and the like. 

Examples of the cement substrate are. for instance, cement, lime, gypsum, concrete, cement mortar, asbestos 
30 slate, gypsum board and the like. 

Examples of the plastic substrate are, for instance, polyvinyl chloride, polyester, polycarbonate, acryl. polyolefin. 
polystyrene, polyurethane. polyamide. nylon, natural rubber, urethane rubber, ABS resin and the like. 

In case of the metal substrate, it is preferable from the viewpoints of corrosion resistance and intercoat adhesion 
that the composition for paints of the present invention is applied after under coating and intermediate coating as men- 
35 tioned below. 

As the under coat paint, a zinc rich paint is preferred. 

Examples of a vehicle for organic zinc rich paint are. for instance, chlorinated rubber, polystyrene resin, silicone 
resin, combination of epoxy resin-polyamide resin and the like. Examples of a vehicle for inorganic zinc rich paint are. 
for Instance, ethyl silicate, sodium silicate, lithium silicate, potassium silicate, ammonium silicate and the like. The vehi- 

40 cles particularly preferred for the purposes of the present invention are combination of epoxy resin-polyamide resin, 
ethyl silicate, potassium silicate and lithium silicate. 

Examples of other preferred under coat paints and intermediate coat paints are paints obtained by adding a usually 
employed coloring pigment, extended pigment, antisettling agent, dispersing agent, curing agent, curing accelerator, 
thinner, solvent, etc. to at least one synthetic resin selected from epoxy resin (including tar- or urethane-modified one). 

45 vinyl resin (including tar-modified resin and acrylic resin), chlorinated resin, polyurethane resin and phenol resin, and 
then kneading. 

The above-mentioned epoxy resin is a resin which has tv^o or more epoxy groups in its molecule and is used usu- 
ally for paints. 

As the epoxy resin, there can be cited, for example, bisphenol epoxy resin such as commercially available Epikote 
50 328. 334. 836. 1001. 1004 and DX-255 which are trade names of Shell Kagaku Kabushiki Kaisha. Araldite GY-260 
which is trade name of Ciba Geigy, DER 330, 331 and 337 which are trade names of Dow Chemical or Epicton 800 
which is trade name of Dai Nippon Ink Kagaku Kogyo Kabushiki Kaisha: phenol-novolac epoxy resin such as commer- 
cially available DEN 431 and 438 which are trade names of Dow Chemical; polyglycol epoxy resin such as commercially 
available Araldite CT-508 which is trade name of Ciba Geigy or OER-732 and 736 which are trade names of Dow Chem- 
55 ical; ester epoxy resin such as Epiclon 200 and 400 which are trade names of Dai Nippon Ink Kagaku Kogyo Kabushiki 
Kaisha; and linear aliphatic epoxy resin such as an epoxidated polybutadiene like BF-1000 which is trade name of Nip- 
pon Soda Kabushiki Kaisha. 

Epoxy compounds easily analogized from the above-mentioned epoxy resin and derivatives of the epoxy resin are 
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also usable similarly and are encompassed within the technical scope of the present invention. 

For example, polyol epoxy resin, alicyclic epoxy resin, halogen-containing epoxy resin and the like are encom- 
passed therein. 

To the epoxy resin can be mixed bituminous materials such as mineral bitumen, asphaltite. asphaltic pyrobitumen. 
5 tar, coal tar. artificial asphalt and pitch. 

As the curing agent for the epoxy resin, there can be used those usually used for paints, such as amine adduct and 
polyamide resin. 

As the curing agent, there are cited, for instance, polyamide resins such as commercially available Tohmide Y-25, 
245. 2400 and 2500 which are trade names of Fuji Kasei Kogyo Kabushiki Kaisha, Zenamide 2000 and Versamide 115 
w and 125 which are trade names of Dai-ichi General Kabushiki Kaisha, Sunmide 320, 330 and X2G00 which are trade 
names of Sanwa Kagaku Kabushiki Kaisha, and Epicure 3255 and 4255 which are trade names of Shell Kagaku 
Kabushiki Kaisha; amine adducts such as Tohmide 238 and Fujicure 202 which are trade names of Fuji Kagaku Kogyo 
Kabushiki Kaisha and Adeca Hardener EH-531 which is trade name of Asahi Denka Kabushiki Kaisha; aliphatic 
polyamines such as Sunmide T-100. D-100 and P-100 which are trade names of Sanwa Kagaku Kabushiki Kaisha; and 
15 heterocyclic diamine derivatives such as Epomate B-002. C-002 and S-005 available from Ajinomoto Kabushiki Kaisha. 

An adding amount of the curing agent is about an equivalent to the epoxy resin, namely in the range of about 0.7 
to about 1.3 equivalents to 1 equivalent of the epoxy resin. 

As the curing agent for the epoxy resin, polyisocyanate can also be used. 

Examples of the vinyl resins used in the present invention are, for instance, copolymer comprising one or more of 
20 monomers such as vinyl chloride, vinylidene chloride, vinyl acetate, vinyl propionate, styrene, vinyltoluene, vinyl alco- 
hol, acrylic acid, methacrylic acid, rnaleic anhydride, alkyi acrylate and alkyi methacrylate. Examples thereof are vinyl 
chloride resin, vinyl chloride-vinyl acetate copolymer resin, acrylic resin and the like. 

A chlorinated rubber resin used in the present invention is chlorinated natural rubber which is a compound contain- 
ing usually 65 to 68 % of chlorine. 
25 The chlorinated rubber can be used in the mixture with rosin, coumarone-indene resin, phenol resin, vinyl chloride 
resin, petroleum resin, nitrile rubber, chloroprene rubber or alkyd resin. 

The chlorinated rubber can also be used in the mixture with plasticizer such as chlorinated paraffin, diphenyl chlo- 
ride, dioctyl phthalate or tricresyl phosphate. 

The polyurethane resin used in the present invention is a composition comprising, as a main component, a com- 
30 pound having two or more active hydrogens in its molecule such as polyester polyol, polyether polyol. polyoxyalkylene 
glycol or acrylic polyol which is obtained from polybasic acid and polyol, and the above-mentioned curing agent, i.e. 
polyisocyanate having two or more isocyanate groups in its molecule. 

When the substrate is the cement substrate, it is preferable that the composition for paints of the present invention 
is applied on an under coating and intermediate coating as mentioned below. 
35 As the under coat paint, it is particularly preferable to use multi-layer finish paints such as multi-layer finish paint of 
non-curable synthetic resin emulsion, multi-layer pattern finish paint of reaction-curable aqueous epoxy resin and multi- 
layer finish paint of reaction-curable solvent-based epoxy resin. The resin component of the non-curable synthetic resin 
emulsion includes, for example, acrylic resin, vinyl acetate resin and modified resins thereof. Also the curing system of 
the reaction-curable aqueous or solvent-based epoxy resin includes, for example, epoxy-polyamine, epoxy-polyamide, 
'io epoxy-polyaminepolyamide and the like. 

The under coat paint on the cement substrate can be applied by. for example, spray coating method, roller coating 
method, etc. It appears that a sufficient applying amount is usually from 0.5 to 2.0 kg/m^. In general, drying is carried 
out usually for 1 to 3 days. 

Before applying the under coat paint to the cement substrate, known primer, surface sealer or the like which has 
45 been used in general for surface preparation for building can be applied previously. In addition to the above-mentioned 
under coat paint, the present invention includes direct coating of a sealer of solvent-based epoxy resin or coating of the 
sealer and then smooth-finishing with isocyanate curing resin paint, etc. 

The composition for paints of the present invention can be applied to the under coating film by. for example, roller 
coating method, brush coating method, spray coating method, etc. An applying amount is from 0.05 to 0.5 kg/m^, pref- 
5C erably from 0.1 to 0.3 kg/m^. A cured coating film can be formed by drying at normal temperature for at least one day. 
A repair coating method comprises, for example, applying the composition for paints of the present invention after 
necessary surface preparation of the existing top coating film on the cement substrate for exterior of buildings. 

In the above method, the existing top coating is not particularly limited. The particularly preferred top coating film 
is one formed by using paints as used for the composition of the present invention, i.e. a non-crosslinkable solvent- 
55 based paint such as curable fluorine-containing paint, curable acrylic paint, acrylic silicon paint, carbonyl-hydrazide cur- 
able aqueous paint or vinyl acetate-modified acrylic resin paint and a non-crosslinkable aqueous paint such as acrylic 
resin aqueous paint. 

Examples of the carbonyl-hydrazide curable aqueous paint are ones prepared by mixing a water dispersion of a 
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carbonyl-containing copolymer with a hydrazide crosslinking agent and an aqueous polyurethane resin having hydra- 
zine residue (for example. Japanese Patent Application No. 4-171633). BetA/een the existing top coating and the 
cement substrate may have been applied a primer and surfacer or thereon may have been applied muiti -layer paints. 

The surface preparation to be made, if occasion demands, on the existing top coating can be carried out. for exam- 
5 pie. by applying a surface treating agent mentioned below. Examples of the preferred surface treating agent are, for 
instance, a cement type filler or surfacer (for example, cement/synthetic resin emulsion, etc.), reaction-curable resin 
permeable sealer (for example, epoxy polyamine, epoxy polyamide, etc.). and the like. 

The surface preparation can be carried out by applying the surface treating agent by means of, for example, roller, 
brush, etc. An applying amount of the surface treating agent is. for example, from 0.3 to 2.0 kg/m^ in case of the filler, 
to from 0.1 to 1 .0 kg/m^ in case of the surfacer and from 0.01 to 0.5 kg/m^ in case of the permeable sealer. 

After the application of the surface treating agent, a polyisocyanate curable solvent-based paint can be further 
applied by means of, for example, roller coating method, brush coating method or spray coating method. It appears that 
a sufficient applying amount is from 0.05 to 0.5 kg/m^. The drying of the surface treating agent and polyisocyanate cur- 
able solvent-based paint is carried out 1 to 3 times. The application and drying of the composition for paints of the 
15 present invention can be carried out in the same manner as mentioned above. 

Also in case of the plastic substrate, the composition for paints of the present invention can be applied after the 
application of the under coating and intermediate coating as used in the metal substrate and cement substrate. 

Among the plastic siibstrates, in case of a plastic film and sheet, there are applying methods, for example, gravure 
roll coating, doctor blade coating, roll coating, reverse roll coating, air knife coating, etc. In those applying methods, a 
20 suitable coating thickness is from 1 to 20 iim, preferably from 1 to 1 0 um from the viewpoints of appearance of a coating 
film and coatability. 

Examples of uses of articles coated with the composition for paints of the present invention are, for instance, water- 
proof sheet for building, water-proof sheet for tunnel, polyvinyl sheet for agriculture, polyvinyl film for agriculture, cover- 
ing sheet, protection sheet for building, protection sheet for train, mesh sheet, mesh screen, polycarbonate roof, acryl 

25 board wall, polycarbonate wall, guardrail, traffic signal, inner wall of tunnel, inner plate for tunnel, road sign, guidance 
plate, side wall of highway, sound-isolation wall for highway, road light, bridge beam, bridge girder, bridge pier, chimney, 
wall paper, tatami-mat. floor mat. table cloth, ventilation fan, marking film, geo-membrane, advertisement board, mail 
box, electric-light pole. tent, car, airplane, ship, train, and the like. 

In the composition for paints of the present invention, mentioned below are preferable combinations of (A) any of 

30 the above-mentioned stain-proofing agents, (B) the resin for paints and (C) the curing agent and/or curing catalyst. In 
any of the combinations, previous mixing of the components (A) and (C) is good for preparing a two-component paint- 
In case where the resin for paints is an acrylic silicon resin or inorganic material, it is good for preparing a one-compo- 
nent paint. 

35 (1) 

(A1) Organometallic compound represented by the formula (1), wherein at least one of and is a group 
containing fluorine atom, particularly b = 1 to 5, M is B. Al. Ti, Zr or Si 1 to 100 parts 

(81) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
40 rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 

100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

A coating film obtained from this composition is excellent in stain-proofing property and weath'er resist- 
ance. More preferable combination is: 
45 (A2) Oligomer or cooligomer of an organometallic compound represented by the formula (1). wherein at least 

one of R^ and R^ is a group containing fluorine atom, particularly b = 1 to 5, M is 8, A!, Ti, Zr or Si 1 to 1 00 parts 
(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

50 (C) Curing agent and/or curing catalyst 0.001 to 100 parts 

A coating film obtained from this composition is excellent in stain-proofing property and weather resistance 
both at initial stage of coating and with lapse of time. Further preferable combination is: 
{A3) Cooligomer of an organometallic compound represented by the formula (1), wherein at least one of R^ 
and R^ is a group containing fluorine atom, M comprises at least two metals, particularly b = 1 to 5, M is B. Al, 

55 Ti, Zr or Si 1 to 100 parts 

(81) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 
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(C) Curing agent and/or curing catalyst 0,001 to 100 parts 

This composition is excellent in curability and a coating film obtained therefrom is excellent in stain-proof- 
ing property both at initial stage of coating and with lapse of time, weather resistance, flexibility and hardness. 



(A1) Organometallic compound represented by the formula (1). wherein at least one of and is a group 
containing fluorine atom, particularly b = 1 to 5. M is B. Al. Ti. Zr or Si. at least one of X is a polymer chain 1 to 
1 00 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vtnylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in compatibility and a coating film obtained therefrom is excellent in stain- 
proofing property and weather resistance. More preferable combination is: 

(A2) Oligomer or cooligomer of an organometallic compound represented by the formula (1), wherein at least 
one of and R^ is a group containing fluorine atom, particularly b = 1 to 5, M is B, Al, Ti. Zr or Si, at least one 
of X is a polymer chain 1 to 1 00 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in compatibility and a coating film obtained therefrom is excellent in stain- 
proofing property both at initial stage of coating and with lapse of time and weather resistance. Further prefer- 
able combination is: 

(A3) Cooligomer of an organometallic compound represented by the formula (1). wherein at least one of R^ 
and R^ is a group containing fluorine atom, M comprises at least two metals, particularly b = 1 to 5, M is B, Al, 
Ti, Zr or Si, at least one of X is a polymer chain 1 to 100 parts 

(81) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in compatibility and curability and a coating film obtained therefrom is excel- 
lent in stain-proofing property both at initial stage of coating and with lapse of time, weather resistance, flexi- 
bility and hardness. 



(A1) Organometallic compound represented by the formula (1). wherein at least one of R^ and R^ is a group 
containing fluorine atom, particularly b = 1 to 5. M is B. Al. Ti. Zr or Si, at least one of X is a group having a 
functional group 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
1 00 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in compatibility and a coating film obtained therefrom is excellent in stain- 
proofing property, weather resistance and appearance. More preferable combination is: 
(A2) Oligomer or cooligomer of an organometallic compound represented by the formula (1). wherein at least 
one of R' and R^ is a group containing fluorine atom, particularly b = 1 to 5. M is B. Al, Ti, Zr or Si, at least one 
of X is a group having a functional group 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carlx3xyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in compatibility and a coating film obtained therefrom is excellent in stain- 
proofing property both at initial stage of coating and with lapse of time, weather resistance and appearance- 
Further preferable combination is: 

(A3) Cooligomer of an organometallic compound represented by the formula (1), wherein at least one of R' 
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and is a group containing fluorine atom. M comprises at least tm metals, particularly b = 1 to 5, M is B, Al, 
Ti, Zr or Si, at least one of X Is a group having a functional group 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vlnylldene fluoride containing no functional group, which Is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in compatibility and curability and a coating film obtained therefrom Is excel- 
lent in stain-proofing property both at initial stage of coating and with lapse of time, weather resistance, flexi- 
bility, hardness and appearance. 



(A1) Organcmetallic compound represented by the formula (1). wherein at least one of and R^ is a group 
containing fluorine atom, particularly b = 0. M is B, Al, Ti, Zr or Si, 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylldene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

A coating film obtained from this composition is excellent in hydrophilization of its surface, stain-proofing 
property and weather resistance. More preferable combination is: 

(A2) Oligomer or cooligomer of an organcmetallic compound represented by the formula (1), wherein at least 
one of R^ and Is a group containing fluorine atom, particularly b = 0. M is B. Al, Ti. Zr or SI 1 to 100 parts 
(B2) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

A coating film obtained from this composition is excellent in hydrophilization of its surface and stain-proof- 
ing property both at the initial stage of coating and with lapse of time and weather resistance. Further prefera- 
ble combination is: 

(A3) Cooligomer of an organometalllc compound represented by the formula (1). wherein at least one of R^ 
and R" is a group containing fluorine atom. M comprises at least two metals, particularly b = 0, M is B, Al, Ti, 
ZrorSi 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in curability and a coating film obtained therefrom is excellent in hydrophili- 
zation of its surface and stain-proofing property both at the initial stage of coating and with lapse of time, 
weather resistance, flexibility and hardness. Particularly preferable combination is; 

(A4) Cooligomer of an organcmetallic compound represented by the formula (1). wherein at least one of R^ 
and R^ is a group containing fluorine atom. M comprises at least two metals, particularly b = 0, M is SI or Ti 1 
to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in curability and good from the viewpoints of availability of materials and easy 
preparation, and a coating film obtained therefrom is excellent in hydrophilization of its surface and stain-proof- 
ing property both at the initial stage of coating and with lapse of time, weather resistance, flexibility and hard- 
ness. 



(Al) Cooligomer of an organcmetallic compound represented by the formula (1). wherein at least one of 
and R^ Is a group containing fluorine atom, particularly b = 1 to 5. M is B, Al. Ti. Zr or Si and an organometalllc 
compound represented by the formula (1), wherein particularly b = 0, M is B, Al. Ti, Zr or Si 1 to 100 parts 
(Bl) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
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100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent In v;orkability in coating and a coating film obtained therefrom is excellent in 
stain-proofing property both at the initial stage of coating and with lapse of time and weather resistance. More 
preferable combination is: 

(A2) Cooligomer of an organometailic compound represented by the formula (1), wherein at least one of 
and is a group containing fluorine atom, M comprises at least tv/o metals, particularly b = 1 to 5, M is B. Al, 
Ti, Zr or Si and an organometailic compound represented by the formula (1 ), wherein particularly b = 0. M is B, 
Al, Ti. Zr or Si 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/cr carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in workability in coating and curability, and a coating film obtained therefrom 
is excellent in stain -proofing property both at the initial stage of coating and with lapse of time, weather resist- 
ance, flexibility and hardness. Further preferable combination is: 

(A3) Cooligomer of an organometailic compound represented by the formula (1). wherein at least one of R^ 
and is a group containing fluorine atom, particularly b = 1 . M is Si and an organometailic compound repre- 
sented by the formula (1), wherein particularly b = 0, M is Si 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in workability in coating and good from the vievypoints of availability of mate- 
rials and easy preparation, and a coating film obtained therefrom is excellent in stain-proofing property both at 
the initial stage of coating and with lapse of time and weather resistance. 



(A1) Cooligomer of an organometailic compound represented by the formula (1), wherein at least one of R^ 
and R^ is a group containing fluorine atom, particularly b = 1 to 5. M is B, Al, Ti, Zr or Si. at least one of X is a 
group having a functional group and an organometailic compound represented by the formula (1 ), wherein par- 
ticularly b = 0, M is B. At, Ti, Zr or Si 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in workability in coating, antifoaming property, floating resistance and com- 
patibility, and a coating film obtained therefrom is excellent in stain-proofing property both at the initial stage of 
coating and with lapse of time, weather resistance, appearance and recoatabiltty More preferable combination 

is: 

(A2) Cooligomer of an organometailic compound represented by the formula (1), wherein at least one of R^ 
and R^ is a group containing fluorine atom, M comprises at least t'wo metals, particularly b = 1 to 5, M is B, Al, 
Ti. Zr or Si, at least one of X is a group having a functional group and an organometailic compound represented 
by the formula (1), wherein particularly b = 0, M is B, Al, Ti, Zr or Si X 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in workability in coating, antifoaming property, floating resistance, compati- 
bility and curability, and a coating film obtained therefrom is excellent in stain -proofing property both at the ini- 
tial stage of coating and with lapse of time, weather resistance, flexibility, hardness, appearance and 
recoatability. Further preferable combination is: 

(A3) Cooligomer ot an organometailic compound represented by the formula (1), wherein at least one of R^ 
and R- is a group containing fluorine atom, particularly b = 1. M is Si, X is a group having a functional group 
and an organometailic compound represented by the formula (1). wherein particularly b = 0, M is Si 1 to 100 
parts 

(Bl) Fluoroolefin copolymer having hydroxyl group and/or cartx)xyl group, acrylic silicon resin, inorganic mate- 
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rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
1C0 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in workability in coating, antifoaming property, floating resistance and com- 
patibility and good from the viewpoints of availability of materials and easy preparation, and a coating film 
obtained therefrom is excellent in stain-proofing property both at the initial stage of coating and with lapse of 
time, v^eather resistance, appearance and recoatability. 



(A1) Organcmetaiiic compound represented by the formula (1). wherein at least one of and is a group 
containing fluorine atom, particularly b = 0, c> 0. M is B. Al, Ti, Zr or Si 1 to 100 parts 
(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic m-ate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in storage stability and pot life, and a coating film obtained therefrom is excel- 
lent in hydrophilization of its surface, stain-proofing property and weather resistance. More preferable combi- 
nation is: 

(A2) Oligomer or cooligomer of an organcmetaiiic compound represented by the formula (1), wherein at least 
one of and R^ is a group containing fluorine atom, particularly b = 0. c> 0, M is B. Al, Ti. Zr or Si 1 to 100 
parts 

(B1 ) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in storage stability and pot life, and a coating film obtained therefrom is excel- 
lent in hydrophilization of its surface and stain-proofing property both at the initial stage of coating and with 
lapse of time and weather resistance. Further preferable combination is: 

(A3) Cooligomer of an organometallic compound represented by the formula (1), wherein at least one of R^ 
and R^ is a group containing fluorine atom, M comprises at least two metals, particularly b = 0. c> 0. M is B. 
Al, Ti, Zr or Si 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxy! group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in curability, storage stability and pot life, and a coaling film obtained there- 
from is excellent in hydrophilization of its surface and stain-proofing property both at initial stage of coating and 
with lapse of time, weather resistance, flexibility and hardness. Particularly preferable combination is; 
(A4) Cooligomer of an organometallic compound represented by the formula (1), wherein at least one of R^ 
and R- is a group containing fluorine atom, M comprises at least two metals, particularly b = 0. c> 0. M is Ti 
and Si 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in curability, storage stability and pot life and good from the viewpoints of 
availability of materials and easy preparation, and a coating film obtained therefrom is excellent in hydrophili- 
zation of its surface and stain -proofing property both at the initial stage of coating and with lapse of time, 
weather resistance, flexibility and hardness. 



(Al) Cooligomer of an organometallic compound represented by the formula (1). wherein at least one of R 
and R^ is a group containing fluorine atom, particularly b = 1 to 5. M is B. Al, Ti. Zr or Si arxi an organometallic 
corrpound represented by the formula (1), wherein particularly b = 0. c> 0. jM is B. Al, Ti. Zr or Si 1 to 100 parts 
(Bl) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
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"(00 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in workability in coating, storage stability and pot life, and a coating film 
obtained therefrom is excellent in stain-proofing property both at initial stage of coating and with lapse of time 
and weather resistance. More preferable combination is: 

(A2) Cocligomer of an organometaflic compound represented by the formula (1). wherein at least one of 
and is a group containing fluorine atom, M comprises at least two metals, particularly b = 1 to 5, M is B. Al, 
Ti, Zr or Si and an organometallic compound represented by the formula (1). wherein particularly b = 0, c> 0, 
M is B, Al, Ti, Zr or Si 1 to 100 parts 

(81) Fluoroolefin copolymer having hydroxy! group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in vyorkability in coating, curability, storage stability and pot life, and a coating 
film obtained therefrom is excellent in stain -proofing property both at the initial stage of coating and with lapse 
of time, weather resistance, flexibility and hardness. Further preferable combination is: 
(A3) Ccoligomer of an organometallic compound represented by the formula (1), wherein at least one of R^ 
and R^ is a group containing fluorine atom, M comprises at least two metals, particularly b = 1 . M is Si and an 
organometallic compound represented by the formula (1), wherein particularly b = 0. c > 0, M is Ti or Al 1 to 
100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in workability in coating, curability, storage stability and pot life and good from 
the viewpoints of availability of materials and easy preparation, and a coating film obtained therefrom is excel- 
lent in stain-proofing property both at initial stage of coating and with lapse of time, weather resistance, flexi- 
bility and hardness. 



(Al) Cooligomer of an organometallic compound represented by the formula (1), wherein at least one of R' 
and R^ is a group containing fluorine atom, particularly b = 1 to 5, M is B, Al, Ti. Zr or Si, at least one of X is a 
group having a functional group and an organometallic compound represented by the formula (1), wherein par- 
ticularly b = 0, c> 0, M is B. Al, Ti, Zr or Si 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in workability in coating, antifoaming property, floating resistance, compati- 
bility, storage stability and pot life, and a coating film obtained therefrom is excellent in stain-proofing property 
both at the initial stage of coating and with lapse of time, weather resistance, appearance and recoatability 
More preferable combination is: 

(A2) Cooligomer of an organometallic compound represented by the formula (1), wherein at least one of R^ 
and R^ is a group containing fluorine atom, M comprises at least two metals, particularly b = I to 5, M is B, Al, 
Ti, Zr or Si, at least one of X is a group having a functional group and an organometallic compound represented 
by the formula (1 ), wherein particularly b = 0, c> 0, M is B, Al, Ti, Zr or Si 1 to 100 parts 
(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in workability in coating, antifoaming property floating resistance, compati- 
bility, curability, storage stability and pot life, and a coating film obtained therefrom is excellent in stain-proofing 
property both at the initial stage of coating and with lapse of time, weather resistance flexibility, hardness, 
appearance and recoatability Further preferable combination is: 

(A3) Ccoligomer of an organometallic compound represented by the formula (1), wherein at least one of R^ 
and R^ is a group containing fluorine atom, M comprises at least two metals, particularly b = 1, M is Si, X is a 
group having a functional group and an organometallic compound represented by the formula (1). wherein par- 
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ticularly b = 0. c> 0, M is Al or Ti 1 to 100 parts 

(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer oi vinylidene fluoride containing no functional group, which is solvent-soluble 
ICQ parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in workability in coating, antifoaming property, floating resistance, compati- 
bility, curability, storage stability and pot life and good from the viewpoints of availability of materials and easy 
preparation, and a coating film obtained therefrom is excellent in stain -proofing property both at the initial stage 
of coating and with lapse of time, weather resistance, flexibility, hardness, appearance and recoatability. 

(10) 

(A1) Oligomer or cooligomer of an organometallic compound represented by the formula (1). wherein at least 
one of is a group containing fluorine atom, particularly a = 4. b = c = 0, M is Si (degree of polymerization of 
each of the oligomer and cooligomer is more than 20 and not more than 100 1 to 100 parts 
(B1) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

A coating film obtained from this composition is excellent in stain -proofing property and weather resist- 
ance. More preferable combination is: 

(A2) Oligomer or cooligomer of an organometallic compound represented by the formula (1). wherein at least 
one of is a group containing fluorine atom, particularly a = 4. b = c = 0. M is Si (degree of polymerization of 
each of the oligomer and cooligomer is more than 20 and not more than 100) 1 to 100 parts 
(Bl) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

A coating film obtained from this composition is excellent in stain -proofing property both at the initial stage 
of coating and with lapse of time, appearance and weather resistance. Further preferable combination is: 
(A3) Cooligomer of an organometallic compound represented by the formula (1). wherein at least one of is 
a group containing fluorine atom, particularly a = 4, b = c = 0, M is Si (degree of polymerization is more than 
20 and not more than 100) 1 to 100 parts 

(81 ) Fluoroolefin copolymer having hydroxyl group and/or carboxyl group, acrylic silicon resin, inorganic mate- 
rial or homopolymer or copolymer of vinylidene fluoride containing no functional group, which is solvent-soluble 
100 parts 

(C) Curing agent and/or curing catalyst 0.001 to 100 parts 

This composition is excellent in curability, and a coating film obtained therefrom is excellent in stain-proof- 
ing property both at the initial stage of coating and v/ith lapse of time, alkali resistance, appearance, antisag- 
ging property, weather resistance, flexibility and hardness. 

Example 

The present invention is then explained concretely by means of Examples, and is not limited thereto. 
Preparation Example 1 

A 3-liter three neck flask made of glass was charged with 136 g of methyltrimethoxysilane. 1,872 g of 
Si(OCH2CF2CF3)4 and 1.000 g of tetrahydrofuran. and with stirring sufficiently, thereto was added dropwise a mixture 
of 51 .5 g of water, 3.94 g of a 37 % hydrochloric acid and 500 g of tetrahydrofuran at room temperature for 30 minutes. 
The obtained mixture was heated and strred at 67°0 for three hours, and then heated upto lOO^'C to distill off volatile 
components. Lastly a pressure inside the flask was reduced, and the atmosphere inside the flask was replaced with 
nitrogen gas. Then a liquid product (cooligomer) was taken out of the flask (yield: 1.200 g). 

Preparation Example 2 

A 3-liter three neck flask made of glass was charged with 230 g of B(0C4Hq)3, 1.372 g of Si(CCH2CF2CF3)4 and 
1 .000 g of tetrahydrofuran, and with stin-ing sufficiently, thereto was added dropwise a mixture of 51 .5 g of water, 3.94 
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g of a 37 % hydrochloric acid and 500 g of tetrahydrofuran at room temperature for 30 minutes. The obtained mixture 
was heated and stirred at 67*^0 for three hours, and then heated uplo lOC^C to distill off volatile components. Lastly a 
pressure Inside the flask was reduced, and the atmosphere inside the flask was replaced with nitrogen gas. Then a liq- 
uid product (cooligomer) was taken out of the flask (yield: 1 .280 g). 

5 

Preparation Example 3 

A 2-liter four neck flask made of glass and equipped with a stirrer, ten-staged rectification column, dropping funnel 
and thermometer was charged with 63.9 g of methyltrimelhoxysilane. 500 g of Si(OCH3)4 and 300 g of methanol, and 

w with stirring sufficiently, thereto was added dropwise a mixture of 59.0 g of water. 0.392 g of a 35 % hydrochloric acid 
and 200 g of methanol at room temperature for 30 minutes. The obtained mixture was then subjected to heating and 
refluxing over three hours with stirring, and then heated upto lOO^'C to distill off volatile components. Lastly a pressure 
inside the flask was reduced, and the atmosphere inside the flask was replaced with nitrogen gas. Then to the reaction 
mixture was added dropwise a mixture of 1,191 g of CF3CF2CH2OH and 0.184 g of sulfuric acid over 10 minutes, fol- 

15 lowed by heating and refluxing over one hour with further stirring. Then volatile components were distilled off over 10 
hours by using the rectification column. Lastly heating (lOO^C ). pressure reduction (300 mmHg) and replacing with 
nitrogen gas were carried out to give a liquid product (cooligomer comprising hexamer to decamer as main compo- 
nents) (yield; 781 g). To the crude product was added 40 g of Kyowaad 500 (Mg^A^ 2(^^)1 6^03 • 4H2O available from 
Kyowa Kagaku Kogyo Kabushiki Kaisha). follov/ed by stirring at 80°C for one hour and then filtrating through a PTFE 

2C membrane filter (diameter of opening: 3.0 ^m) to give a purified product. 

Preparation Example 4 

A 3-liter four neck flask made of glass and equipped with a stirrer, 5-staged rectification column, dropping funnel 
25 and thermometer was charged with 72.6 g of methyltrimethoxysilane, 1 ,000 g of Si(OC2H5)4 and 500 g of ethanol, and 
with stirring sufficiently, thereto was added dropwise a mixture of 74.4 g of water, 5.56 g of a 35 % hydrochloric acid and 
500 g of ethanol at room temperature for 30 minutes. The obtained mixture was then subjected to heating and refluxing 
over three hours with stirring, and heated upto lOO^C to distill off volatile components. Lastly a pressure inside the flask 
was reduced, and the atmosphere inside the flask was replaced with nitrogen gas. Then to the reaction mixture was 
30 added dropwise a mixture of 704 g of HCF2CF2CH2OH and 0. 1 31 g of sulfuric acid over 1 0 minutes, followed by heating 
and refluxing over one hour with further stirring. Then volatile components were distilled off over 10 hours by using the 
rectification column. Lastly heating ( 100*^0 ). pressure reduction (300 mmHg) and replacing with nitrogen gas were car- 
ried out to give a liquid product (cooligomer comprising decamer to eicosamer as main components) (yield: 1,160 g). 
To the crude product was added 55 g of Kyowaad 500, followed by stirring at SO^'C for one hour and then filtrating 
35 through a PTFE membrane filter (diameter of opening: 3.0 ^m) to give a purified product. 

Preparation Example 5 

A 3-liter four neck flask made of glass and equipped with a stirrer, 5-staged rectification column, dropping funnel 
40 and thermometer was charged with 72.6 g of methyltrimelhoxysilane, 1 ,000 g of Si{OC2H5)4 and 500 g of ethanol, and 
with stirring sufficiently, thereto was added dropwise a mixture of 74.4 g of water. 5.56 g of a 35 % hydrochloric acid and 
500 g of ethanol at room temperature for 30 minutes. The obtained mixture was then subjected to heating and refluxing 
over three hours with stirring, and heated upto 1 50''C to distill off volatile components. Lastly a pressure inside the flask 
was reduced, and the atmosphere inside the flask was replaced with nitrogen gas. Then to the reaction mixture was 
45 added dropwise a mixture of 866 g of H(CF2)4CH20H and 25.8 g of 2-butanone oxime over 10 minutes, followed by 
heating and refluxing over one hour with further stirring. Then volatile components were distilled off over five hours by 
using the rectification column. Lastly heating (100^*0 ). pressure reduction (300 mmHg) and replacing with nitrogen gas 
were carried out to give a liquid product (cooligomer comprising decamer to eicosamer as main components) (yield: 
824 g). 

£0 

Preparation Example 6 

A 3-liter four neck flask made of glass and equipped with a stirrer, 10-staged rectification column, dropping funnel 
and thermometer was charged with 1 .000 g of DC3037 (methyl group- and phenyl group-containing organopolysiloxane 
55 available from Toray Dow Corning Silicone Kabushiki Kaisha), 500 g of SR2404 (methyl-containing organopolysiloxane 
available from Toray Dow Corning Silicone Kabushiki Kaisha) and 1.000 g of HCF2CF2CH2OH. The obtained mixture 
was then subjected to heating and refluxing over one hour with stirring, and then volatile components were distilled off 
over 3 hours by using ihe rectification column. Lastly heating (100"C ). pressure reduction (300 mmHg) and replacing 
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v/ith nitrogen gas v/ere carried out to give a liquid crcduct (yield: 1.830 g). 
Preparation Example 7 

5 A 3-liter four neck flask made of glass and equipped with a stirrer, rectification column, dropping funnel and ther- 

mometer was charged with 1,000 g of Methyl Silicate 56 (methyl silicate oligomer available from Mitsubishi Kagaku 
Kabushiki Kaisha), 192 g of Hokuko HZ-OB (zirconium tetrabutoxide available from Hokko Kagaku Kogyo Kabushiki 
Kaisha) and 1,000 g of H(CF2)4CH20H. The obtained mixture was then subjected to heating and refluxing over one 
hour with stirring sufficiently, and then volatile components were distilled off over 3 hours. Lastly-healing (100''C). pres- 

10 sure reduction (300 mmHg) and replacing with nitrogen gas were carried out to give a liquid product (cootigomer com- 
prising decamer to eicosamer as main components) (yield: 1 ,560 g). 

Preparation Example 8 

15 A S-liter four neck flask made of glass and equipped with a stirrer, rectification column, dropping funnel and ther- 
mometer was charged with 500 g of Methyl Silicate 51 (tetramer available from Colcoat Co.. Ltd.) and then 0.42 g of 
sulfuric acid, followed by stirring sufficiently The mixture was heated to 80^C, and thereto was added dropwise a mix- 
ture of 16.7 g of water and 4.470 g of 2.2,3,3.3-pentaf!uoropropancl over 30 minutes. Further the reaction mixture was 
subjected to refluxing for one hour, volatile components were distilled at SO** to 1 20^0 and lastly a pressure was reduced 

20 to 150 mmHg to distill off the volatile components and give a crude product (yield: 821 g, comprising, as a main com- 
ponent, a cooligomer having a degree of polymerization of 20 to 50). Then a column was charged with 300 ml of Diaion 
VVA-21 (anionic exchange resin available from Mitsubishi Kagaku Kabushiki Kaisha), and rinsed with 1,000 ml of meth- 
anol and then with 300 ml of 2.2.3.3,3-pentafluorcpropanol. The product was passed through the column for deacidifi- 
cation. 

25 

Preparation Example 9 

A 2-liter four neck flask made of glass and equipped with a stirrer, rectification column, dropping funnel and ther- 
mometer was charged with 5.0 g of methyltrimethxoysilane, 500 g of Methyl Silicate 51 (methyl silicate tetramer availa- 

30 ble from Colcoat Co.. Ltd.) and 1.10 g of triethylamine, followed by heating to 80''C with stirring sufficiently To the 
mixture was added dropwise 1.191 g of 2.2,3.3,3-pentafluoropropanol over 30 minutes. Further the mixture was sub- 
jected to heating and refluxing for one hour with stirring, and then heated to 120°C to distil! off volatile components. 
Lastly a pressure inside the flask was reduced and the atmosphere inside the flask was replaced with nitrogen gas to 
give a liquid product (yield: 757 g). A molecular weight of the product was measured with gel chromatography using tet- 

35 rahydrofuran as an eluent. The number average molecular weight was 1 .500 and the weight average molecular weight 
was 2,300 based on polystyrene. A measured proton NMR of the product was CF3CF2CH2O/CH3O = 0.12. 

Preparation Example 10 

40 A 2-liter four neck flask made of glass and equipped with a stirrer, rectification column, dropping funnel and ther- 
mometer was charged with 500 g of Methyl Silicate 51 (methyl silicate tetramer available from Colcoat Co.. Ltd.) and 
1 .10 g of triethylamine. followed by heating to 80"C with stirring sufficiently Thereto was added dropwise a mixture of 
950 g of 2,2,3,3. 3-pentafluorcpropano! and 1 00 g of water over one hour, followed by heating and refluxing for one hour 
with stirring. Then the obtained mixture was heated to 120°C to distill off volatile components. Lastly a pressure inside 

-iS the flask was reduced and the atmosphere inside the flask was replaced with nitrogen gas, and thus a product was 
obtained (yield: 733 g). A molecular v/eight of the product was measured with gel chromatography using tetrahydrofuran 
as an eluent. The number average molecular weight was 1 .600 and the weight average molecular weight was 3,800 
based on polystyrene. A measured proton NMR of the product was CF3CF2CH2O/CH3O = 0.31. 

50 Preparation Example 1 1 

A 2-!iter four neck flask made of glass and equipped with a stirrer, rectification column, dropping funnel and ther- 
mometer was charged with 250 g of Methyl Silicate 51 {methyl silicate tetramer available from Colcoat Co., Ltd.). 250 g 
of X-1 2-641 (a silane coupling agent having a polyethylene oxide group and being available from Shin-Etsu Kagaku 
.75 Kabushiki Kaisha. CH30(CH2CH20)nSi(OCH3)3) and 1.10 g of triethylamine, followed by heating to aO'^C with stirring 
sufficiently. Thereto was added dropv;ise a mixture of 950 g of CF3Cr2CH20H and 100 g of water over one hour, fol- 
lowed by heating and refluxing for one hour with stirring. Then the obtained mixture was heated to 120''C to distill off 
volatile components. Lastly a pressure inside the flask was reduced and the atmosphere inside the flask was replaced 
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by nitrogen gas. and thus a liquid product was obtained (yield: 743 g). 
Exannple 1 

5 A hundred parts of Zeffle GK-500 (hydroxy! value: 60. number average molecular weight: 12.000. butyl acetate 

solution, solid content: 60 %) and 150 parts of butyl acetate were mixed, and thereto was added a mixture comprising 
25.4 parts of Takenate D-140N (isophorone diisocyanate type curing agent containing dibutyltindilaurate) and 6 parts 
of CH3Si(OCH2CF2CF3)3. followed by stirring sufficiently. The obtained paint composition was applied by spray coating 
to a AM-712-treated aluminium plate (7 x 15 x 0.5 cm) which had been coated previously with a f luororesin paint (white) 
10 as a primer (coating thickness: 50 ^im). follov^ed by drying at room temperature for one week to give a coated plate hav- 
ing a coating thickness of 40 ^im. Then the following tests were carried out. 

The above-mentioned plate was set on an exposure rack placed at an angle of 30"* being faced toward southern 
direction on a roof of 3-storied building in Osaka Prefecture, and exposed for three months and six months. Then stain- 
proofing property and appearance of a coating film were evaluated. Namely a difference (AL*) between an initial light- 
75 ness and a lightness after the exposure was measured. The stain-proofing property of the coated plate was evaluated 
as "A" when AL' is not less than 0 and less than 2; "B" when AL' is not less than 2 and less than 4; "C" when AL' is not 
less than 4 and less than 7; "D" when AL' is not less than 7 and less than 10; and "E" when AL' is not less than 10. 

The appearance of the coated plate was checked with naked eyes and evaluated as "A" when there is no abnor- 
malities; "B" when gloss is somewhat faded; "C" when there is an abnormality, and if evaluation is C, content of abnor- 
2C mality is mentioned together. 

A plate coated in the same manner as above was subjected to curing at room temperature for two hours and further 
heated and dried at SO^C over three hours. With respect to the resulting coated plate, the following tests were carried 
out. 

Gloss: Specular gloss at 60** was measured according to JIS K-5400. 
25 Pencil hardness: Measured according to JIS K-5400. 

Accelerated weather resistance: l-Super UV tester (weather resistance tester available from Iwasaki Denki 
Kabushiki Kaisha) was used, and the weather resistance was evaluated by a specular gloss retention ratio (%) at 60° 
after a lapse of 1 .000 hours. The lest conditions are mentioned below. 

30 (1) Light: Black panel temperature: 63"C. relative humidity: 70 %. time: 1 1 hours, shower: 10 seconds/hour 

(2) Dew: Black panel temperature: 30''C . relative humidity: 100 %. time: 1 1 hours 

(3) Rest: Black pane! temperature: 63'*C , relative humidity: 35%, time: 1 hour 

The results are shown in Table 1 . 

35 

Example 2 

A hundred parts of Zeffle GK-500 (hydroxyl value: 60, number average molecular weight: 12,000, butyl acetate 
solution, solid content: 60 %) and 150 parts of butyl acetate were mixed, and thereto was added a mixture comprising 

40 25-4 parts of Takenate D-140N (isophorone diisocyanate curing agent containing dibutyltindilaurate) and 6 parts of the 
cooligomer obtained in Preparation Example 1. followed by stirring sufficiently The obtained paint composition was 
applied by spray coating to a AIVI-712-treated aluminium plate (7 x 15 x 0.5 cm) which had been coated previously with 
a f luororesin paint (white) as a primer (coating thickness: 50 ^im), followed by drying at room temperature for one week 
to give a coated plate having a coating thickness of 40 ^m. Then the same tests as in Example 1 were carried out. The 

45 results are shown in Table 1. 

Example 3 

A hundred parts of Zeffle GK-500 (hydroxyl value: 60. number average molecular weight: 12,000. butyl acetate 
so solution, solid content: 60 %) and 150 parts of butyl acetate were mixed, and thereto was added a mixture comprising 
25.4 parts of Takenate D-140N (isophorone diisocyanate curing agent containing dibutyltindilaurate) and 6 parts of 
B(OCH2CF2CF3)3, followed by stirring sufficiently. The obtained paint connposition was applied by spray coating to a 
AM-712-treated aluminium plate (7 x is x 0.5 cm) which had been coated previously with a f luororesin paint (white) as 
a primer (coating thickness: 50 iim), followed by drying at room temperature for one week to give a coated plate having 
55 a coating thickness of 40 }.im. Then the same tests as in Example 1 were carried out. The results are shown in Table 1 . 
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Example 4 

A hundred parts of Zeffle GK-500 (hydroxy! value: 60. number average molecular weight: 12.000. butyl acetate 
solution, solid content: 60 %) and 150 parts of butyl acetate were mixed, and thereto was added a mixture comprising 

5 25.4 parts of Takenate D-T40N (isophorone diisocyanate curing agent containing dtbutyltindilaurate) and 9 parts of the 
cooligomer obtained in Preparation Example 2. followed by stirring sufficiently. The obtained paint composition was 
applied by spray coating to a AM-712-treated aluminium plate (7 x 15 x 0.5 cm) which had been coated previously with 
a fluororesin paint (white) as a primer (coating thickness: 50 um). followed by drying at room temperature for one week 
to give a coated plate having a coating thickness of 40 ^im. Then the same tests as in Example 1 were carried out. The 

10 results are shown in Table 1. 

Comparative Example 1 

A hundred parts of Zeffle GK-500 (hydroxyl value: 60. number average molecular weight: 12.000. butyl acetate 
15 solution, solid content: 60 %) and 150 parts of butyl acetate were mixed, and thereto was added a mixture comprising 
25.4 parts of Takenate D-140N (isophorone diisocyanate curing agent containing dibutyltindilaurate) and 18 parts of 
Methyl Silicate 51 (methyl silicate tetramer available from Colcoat Co.. Ltd.), followed by stirring sufficiently. The 
obtained paint composition was applied by spray coating to a AM-712-treated aluminium plate (7 x 15 x 0.5 cm) which 
had been coated previously with a fluororesin paint (white) as a primer (coating thickness: 50 iim), followed by drying 
20 at room temperature for one week to give a coated plate having a coating thickness of 40 \^n^. Then the same tests as 
in Example 1 were carried out. The results are shown in Table 1. 
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Example 5 

To 208 g of Zeffle GK-500 (solid content: 60 % by weight) were added 250 g of CR-95 (titanium oxide available from 
40 Ishthara Sangyo Kabushiki Kaisha), 100 g of butyl acetate and 800 g of glass beads, and the mixture was stirred for 
dispersion at 1 .500 rpm for one hour with a portable grind mill (three-blade type). Then the glass beads were removed 
by filtration to give a dispersion of 429.4 g. To the dispersion were added 224.7 g of GK-500 and 1 15.4 g of butyl ace- 
tate, followed by mixing sufficiently to give a GK-500-based white paint (pigment/resin = 0.833 in weight ratio). 100 
Grams of the obtained white paint was mixed with a solution comprising 3.0 g of the purified product prepared in Prep- 
45 aration Example 3(10 parts by weight based on 100 parts by weight of the fluorine-containing resin), 12.7g of Takenate 
D-140N (NCO/OH = 1) and 40 g of butyl acetate and then with 40 g of butyl acetate. The obtained paint composition 
was applied to a AM-712-treated aluminium plate (7x15 x 0.5 cm) by spray coating, followed by curing and drying at 
room temperature for one week to give a coated plate having a coating thickness of about 40 jim. Then the same tests 
as in Example 1 were carried out. The results are shown in Table 2. 

50 

Example 6 

100 Grams of a GK-500-bas6d white paint (pigment/resin = 0.333 in weight ratio) prepared in the same manner as 
in Example 5 was mixed with a solution comprising 3.0 g of the purified product prepared in Preparation Example 4 (10 
55 parts by weight based on 100 parts by weight of the fluorine-containing resin). 12.7 g of Takenate D-140N (NCO/OH = 
1) and 40 g of butyl acetate and then with 40 g of butyl acetate, 0.2 g of aluminium tris(acetylacetonate) and 0.1 g of 
methyitris( ethyl methyiketoxime)silane. The obtained paint composition was applied to a AM-7 12- treated aluminium 
plate (7x15 X 0.5 cm) by spray coating, followed by curing and drying at room temperature for one week to give a 
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coated plate having a coating thickness of about 40 jim. Then the same tests as in Example 1 were carried out. The 
results are shown in Table 2. 

Example 7 

100 Grams of a GK-500-based white paint (pigment/resin = 0.833 in weight ratio) prepared in the same manner as 
in Example 5 was mixed with a solution comprising 3.0 g of the product prepared in Preparation Example 5 (10 parts 
by weight based on 1 00 parts by weight of the fluorine-containing resin), 12.7 g of Takenate D-1 40N (NCO/OH = 1 ) and 
40 g of butyl acetate and then with 40 g of butyl acetate and 1 .0 g of 3-triethoxysilylpropylisocyanate. The obtained paint 
w composition was applied to a AM-712-treated aluminium plate (7 a 15 x 0.5 cm) by spray coating, followed by curing 
and drying at room temperature for one week to give a coated plate having a coating thickness of about 40 ^im. Then 
the same tests as in Example 1 were carried out. The results are shown in Table 2. 

Example 3 

15 

100 Grams of a GK-500-based white paint (500/500 = 7/3 in weight ratio, hydroxyl value: 60, acid value: 2.7, pig- 
ment/resin = 0.333 in weight ratio) prepared in the same manner as in Example 5 was mixed with a solution comprising 
15.0 g of the product prepared in Preparation Example 6 (50 parts by weight based on 100 parts by weight of the fluo- 
rine-containing resin). 5.10 g of Coronate HX (hexamethylenediisocyanate curing agent available from Nippon Po\y- 
20 urethane Kabushiki Kaisha) and 80 g of butyl acetate and then with 4.0 g of fVlethyl Silicate 51 (methyl silicate oligomer 
available from Colcoat Co.. Ltd.). 0.2 g of aluminium tris(acetylacetonate) and 0.1 g of methyltris(ethyimethyIketox- 
ime)silane. The obtained paint composition was applied to a AM-71 2-treated aluminium plate (7 x 15 x 0.5 cm) by spray 
coating, followed by curing and drying at room temperature for one week to give a coated plate having a coating thick- 
ness of about 40 iim. Then the same tests as in Example 1 were carried out. The results are shown in Table 2. 

25 

Example 9 

100 Grams of a GK-500-based white paint (pigment/resin = 0.833 in weight ratio) prepared in the same manner as 
in Example 5 was mixed with a solution comprising 3.0 g of the product produced in Preparation Example 7(10 parts 
3C by weight based on 1 00 parts by weight of the fluorine-containing resin), 1 2.7 g of Takenate D-1 40N (NCO/OH = 1 ) and 
40 g of butyl acetate and then with 40 g of butyl acetate and 1 .0 g of 3-triethoxysilylpropylisocyanate. The obtained paint 
composition was applied to a AM-71 2-treated aluminium plate (7 x 15 x 0.5 cm) by spray coating, followed by curing 
and drying at room temperature for one week to give a coated plate having a coating thickness of about 40 ^m. Then 
the same tests as in Example 1 were carried out. The results are shown in Table 2. 

35 

Example 10 

A butyl acetate solution (solid content: 60 %) of a copolymer (number average molecular weight: 3,000, weight 
average molecular weight: 8,000, hydroxyl value: 93, acid value: 4.6) composed of 46 % by mole of tetrafluoroethylene, 

AO 12 % by mole of vinyl pivalate, 8 % by mole of vinyl berizoate. 20 % by mole of hydroxybutyl vinyl ether. 1 % by mole of 
crotonic acid and 13 % by moie of vinyl versatate (VeOVa-9) was prepared. To 208 g of the butyl acetate solution of the 
copolymer (hereinafter referred to as "GK-HS") were added 250 g of CR-95 (titanium oxide available from Ishihara 
Sangyo Kabushiki Kaisha), 100 g of butyl acetate and 800 g of glass beads, followed by stirring for dispersion at 1 .500 
rpm over one hour with a portable grind mill (three-blade type). Then the glass beads were removed through filtration 

45 to give a dispersion of 451 .2 g. To the dispersion were added 236. 1 g of GK-HS and 1 21 .3 g of butyl acetate, followed 
by mixing sufficiently (pigment/resin = 0.833 in weight ratio) (hereinafter referred to as "GK-HS-based white paint"). 
Then to 100 g of the GK-HS-based white paint were added 3.0 g of a purified product produced in the same manner as 
in Preparation Example 3 (10 parts by weight based on 100 parts by weight of the fluorine-containing resin), 19.7 g of 
Takenate D-140N (NCO/OH = 1) and 20 g of butyl acetate, followed by mixing sufficiently The obtained paint composi- 

50 tion was applied to a AM-71 2-treated aluminium plate (7 x 15 x 0.5 cm) by spray coating, followed by curing and drying 
at room temperature for one week to give a coated plate having a coating thickness of about 40 iiim. Then the same 
tests as in Example 1 were carried out. The results are shown in Table 2. 

Example 11 

A butyl acetate solution (solid content: 60 %) of a fluoroolef in copolymer having a number average molecular weight 
Mn of 8,000, weight average molecular weight of 23,000 and acid value of 63 (mg/KOH) and composed of 47 % by mole 
of tetrafluoroethylene. 12 % by mole of vinyl versatate (VeOVa-9). 20 % by mole of pivalic acid. 6 % by mole of vinyl 
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benzoate and 15 % by mcle of 3-{2-alIyloxyethoxycarbonyl)prcpionic add. was prepared. To 100 g oi the butyl acetate 
solution of the fluorcolefin copolymer were added 16.3 g of Denacol EK-301 {trig!ycidyltris(2-hydroxyethyl) isocyanurate 
available from Nagase Kasei Kogyo Kabushiki Kaisha). 0.3 g of tetrabutylammonium bromide, 1.5 g of Tinuvin-900 
(benzotriazole ultraviolet ray absorber available from Ciba Geigy Co.. Ltd.), 0.5 g of Sanol LS-765 (HALS available from 

5 Sankyo Kabushiki Kaisha) and 6.0 g of a purified product produced in the same manner as in Preparation Example 3 
(10 parts by weight based on 100 parts by weight of the fluorine-containing resin). The mixture was then mixed suffi- 
ciently and thereto was added xylene to dilute the mixture to a viscosity suitable for coating. The obtained paint was 
spray-coated on a AM-712-treated aluminium plate (7 x 15 x 0.5 cm) which had been coated with a fluorine-containing 
white paint as a primer, and then the coated plate was subjected to baking at 140"C for 30 minutes to give a total coat- 

10 ing thickness of about 70 um. Then the same tests as in Example 1 were carried out. The results are shown in Table 2. 

Example 12 

A white paint (pigment/resin= 0.833, solid content: 55 %, xylene solution) of an aaylic polyol (number average 
15 molecular weight: 8.000. weight average molecular weight: 21.500) composed of 30 % by mole of methyl methacrylate. 
30 % by mole of isobutyl methacrylate. 26 % by mole of n-butyl methacrylate, 1 % by mole of methacrytic acid and 13 
% by mole of hydroxyethyl methacrylate. was prepared. To 10 g of the white paint was admixed sufficiently 90 g of a 
GK-500-based white paint prepared in the same manner as in Example 5. Thereto were added 3.0 g of a purified prod- 
uct produced in the same manner as in Preparation Example 3 (10 parts by weight based on 100 parts by weight of the 
20 resin). 12.7 g of Takenate D-140N (NCO/OH = 1) and 60 g of butyl acetate, followed by mixing sufficiently The obtained 
paint composition was applied to a AtVI-71 2-treated aluminium plate (7 x 15 x 0.5 cm) by spray coating, followed by cur- 
ing and drying at room temperature for one week to give a coated plate having a coating thickness of about 40 pm. Then 
the same tests as in Example 1 were carried out. The results are shown in Table 2. 

25 Example 13 

A white paint (pigment/resin = 0.833, solid content 55 %, butyl acetate solution) of a blended resin (weight ratio: 
70/30) containing a vinylidene fluoride copolymer (number average molecular weight: 28.000, weight average molecu- 
lar weight: 70.000) composed of 74 % by mole of vinylidene fluoride, 14.5 % by mole of tetrafluoroethylene and 1 1 .5 % 

3c by mole of chlcrotrifluoroethylene and polymethyi methacrylate (number average molecular weight: 7.500, weight aver- 
age molecular weight: 19,000). was prepared. To 100 g of the white paint were added 3.0 g of a purified product pro- 
duced in the same manner as in Preparation Example 3(10 parts by weight based on 100 parts by weight of the resin) 
and 60 g of butyl acetate, followed by mixing sufficiently The obtained paint composition was spray-coated, cured and 
dried at room temperature for one week to give a coated plate having a coating thickness of about 40 iivn. Then the 

35 same tests as in Example 1 were carried out The results are shov/n in Table 2. 

Example 14 

A white paint (pigment/resin = 0.833, solid content 55 %, butyl acetate solution) of a blended resin (weight ratio: 
'^0 30/70) of a vinylidene fluoride copolymer (number average molecular weight: 28.000. weight average molecular weight: 
70,000) composed of 74 % by mole of vinylidene fluoride, 1 4.5 % by mole of tetrafluoroethylene and 1 1 .5 % by mole of 
chlcrotrifluoroethylene and acrylic polyol (number average molecular v/eight: 7.000, weight average moleculgr weight: 
18.000) composed of 50 % by mole of methyl methacrylate. 10 % by mole of isobutyl methacrylate, 29 % by mole of t- 
butyl methacrylate, 1 % by mole of methacrytic acid and 10 % by mole of hydroxyethyl methacrylate, was prepared. To 
45 1 00 g of the white paint were added 3.0 g of a purified product produced in the same manner as in Preparation Example 
3 (10 parts by weight based on 100 parts by weight of the resin), 3. 1 g of Coronate HX and 60 g of butyl acetate, fol- 
lowed by mixing sufficiently The obtained paint composition was spray-coated on a AM-71 2-treated aluminium plate (7 
X 1 5 X 0,5 cm), cured and dried at room temperature for one week to give a coated plate having a coating thickness of 
about 40 um. Then the same tests as in Example 1 were carried out. The results are shown in Table 2. 

50 

Example 15 

To 100 g of the GK-500 -based white paint prepared in the same manner as in Example 5 were added 3.0 g of a 
purified product produced in the same manner as in Preparation Example 3(10 parts by weight on the basis of 100 
55 parts by weight of the resin). 0.3 g of SH3771 (polyethylene oxide-modified silicone available from Toray Dow Corning 
Silicone Kabushiki Kaisha). 19.0 g of Duranate E405-30T (elastic curing agent available from Asahi Kasei Kogyo 
Kabushiki Kaisha) (NCO/OH = 1) and 50 g of butyl acetate, followed by mixing sufficiently. The obtained paint compo- 
sition was applied to a duil-finished steel plate (0.5 mm thick) by spray coating, dried and cured at room temperature for 
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one week to give a coated plate having a coating thickness of about 40 pm. Then the same tests as in Example 1 were 
carried out. The results are shown in Table 2. 

Example 16 

5 

To 100 g of the GK-500-based white paint prepared in the same manner as in Example 5 were added 3.0 g of a 
purified product produced in the same manner as in Preparation Example 3 (10 parts by weight on the basis of 100 
parts by weight of the resin), 3.3 g of 3-trimethoxysiIylpropylisocyanate, 6.4 g of Takenate D-140N. 3.0 g of Methyl Sili- 
cate 51 (methyl silicate oligomer available from Cofcoat Co., Ltd.) and 60 g of butyl acetate, follovyed by mixing suffi- 
w ciently. The obtained paint composition was applied to a AM-712-treated aluminium plate (7 x 15 x 0.5 cm) by spray 
coating, dried and cured at room temperature for one week to give a coated plate having a coating thickness of about 
40 j.tm. Then the same tests as in Example 1 were carried out. The results are shown in Table 2. 

Example 17 

75 

A white paint (pigment/resin = 0.833, solid content: 55 %, butyl acetate solution) of a fluorine-containing silicone 
copolymer (number average molecular weight: 8,000, weight average molecular weight: 21 ,000) composed of 46 % by 
mole of tetrafluoroethylene. 1 4 % by mole of vinyl versatate (VeOVa-9). 22 % by mole of vinyl pivalate. 8 % by mole of 
vinyl benzoate and 10 % by mole of vinyltrimethoxysilane, was prepared. To 100 g of the white paint were added 3.0 g 
20 of a purified product produced in the same manner as in Preparation Example 3(10 parts by weight on the basis of 100 
parts by v/eight of the resin), 1 g of 1 % solution of dibutyltindilaurate in butyl acetate and 60 g of butyl acetate, followed 
by mixing sufficiently. The obtained paint composition was spray-coated on a AM-712-treated aluminium plate (7x15 
X 0.5 cm), dried and cured at room temperature for one week to give a coated plate having a coating thickness of about 
40 \xm. Then the same tests as in Example 1 were carried out. The results are shown in Table 2. 

25 

Example 18 

A two-liter four neck glass flask was charged with 400 g of xylene, followed by replacing with nitrogen gas and heat- 
ing to 1 10°C. Thereto was added dropwise a mixture comprising 100 g of y-methacryloxypropyltrimethoxysilane, 300 g 

30 of methyl methacrylate. 490 g of n-butyl methacrylate. 100 g of n-butyl acrylate, 10 g of acrylamide, 180 g of xylene and 
10 g of 2,2'-azobisisobutyronitrile over five hours through a dropping funnel with stirring. Then after the dropwise addi- 
tion. 5 g of 2.2'-azobisisobutyronitrlle and 80 g of toluene were added dropwise over one hour, followed by refluxing at 
1 10"C for hvo hours. Thereto was added xylene to give an acrylic silicon resin solution having a solid content of 50 %. 
A number average molecular weight of the resin was 13,500 and a weight average molecular weight was 33,000. A 

35 white paint (pigment/resin = 0.833, solid content: 55 %, butyl acetate solution) was prepared in the same manner as in 
Example 5. To 1 00 g of the white paint were added 1 .5 g of a purified product produced in the same manner as in Prep- 
aration Example 3 (5 parts by weight on the basis of 100 parts by weight of the resin), 0.16 g of a previously prepared 
mixture of 2-ethylhexanoic acid and dodecylamine (weight ratio: 1/1). 0.4 g of a reaction product of an epoxy resin 
(Epikote 828 (bisphenol Aresin available from Yuka Shell Epoxy Kabushiki Kaisha)) andy-aminopropyltrimethoxysilane 

40 (weight ratio: 1/1 ) and 60 g of butyl acetate, followed by mixing sufficiently. The obtained paint composition was spray- 
coated on a AM-712-treated aluminium plate (7 x 15 x 0.5 cm), dried and cured at room temperature for one week to 
give a coated plate having a coating thickness of about 40 ^m. Then the same tests as in Example 1 were carried out. 
The results are shown in Table 2. 

45 Example 19 

A coated plate was obtained in the same manner as in Example 18 except that 0.2 g of aluminium tris(acetylacet- 
onate) was used instead of a previously prepared mixture of 2-ethylhexanoic acid and dodecylamine (weight ratio: 1/1). 
The same tests as in Example 18 were carried out. The results are shown in Table 2. 

50 

Example 20 

A white paint(pigment/resin = 0.833. solid content: 55 %, butyl acetate solution) of an acrylic silicon resin (number 
average molecular weight: 3.500. weight average molecular weight: 9.100) composed of 100 parts of y-methacryloxy- 
55 propyltrimethoxysiiane. 300 parts of methyl methacrylate. 90 parts of n-butyl methacrylate, 500 parts of n-butyl acrylate 
and 10 parts of acrylamide, was prepared. To 100 g of the white paint were added 9.0 g of a product produced in the 
same manner as in Preparation Example 6 (30 parts by weight based on 100 parts by weight of the resin). 3.0 g of 
Methyl Silicate 51 . 0. 1 6 g of a previously prepared mixture (weight ratio: 1 /I ) of 2-ethylhexanoic acid and dodecylamine. 
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0.4 g of a reaction product (weight ratio: 1/1 ) of an epoxy resin (Epikote 328 (bisphenol A resin available from Yuka Shell 
Epoxy Kabushiki Kaisha)) and y-aminoprcpyltrimethoxysilane. 20 g of butyl acetate and 1 g of ethanol. followed by mix- 
ing sufficiently. The obtained paint composition was spray-coated on a AM-7l2-treated aluminium plate (7 x 15 x 0.5 
cm), cured and dried at room temperature for one week to give a coated plate having a coating thickness of about 40 
5 [im. The same tests as in Example 1 were carried out. The results are shown in Table 2. 

Example 21 

To an inorganic material prepared by mixing 25 g of DC3037 (organopolysiloxane containing methyl and phenyl 
to and being available from Toray Dow Corning Silicone Co.. Ltd.), 1 5 g of SR2404 (organopolysiloxane containing methyl 
and being available from Toray Dow Corning Silicone Co., Ltd.), 40 g of methyttrimethoxysilane, 10 g of dimethyldimeth- 
oxysilane and 5 g of titanium tetra-n-butoxide, were added 19 g of a purified product produced in the same manner as 
in Preparation Example 3 {20 parts by weight based on 100 parts by weight of the inorganic material), 2.5 g of alumin- 
ium tris(acetylacetonale), 2.0 g of ethyl acetoacetate and 0.5 g of ethanol, followed by mixing sufficiently The obtained 
15 paint composition v/as spray-coated on a duil-finished steel plate (0.5 mm thick, previously coated with a GK-500-based 
white/Takenate D-140N). cured and dried at room temperature for one week to give a coated plate having a coating 
thickness of about 40 um. The same tests as in Example 1 were carried out. The results are shown in Table 2. 

Example 22 

20 

A mixture of 10 g of a GK-510-based blue paint (pigment: 5370 (phthalocyanine type organic pigment available 
from Dainichi Seika Kabushiki Kaisha). pigment/resin = 0.1, butyl acetate solution having a solid content of 33 %) and 
90 g of a GK-500-based white paint prepared in the same manner as in Example 5, was prepared. Thereto were added 
3.0 g of a purified product produced in the same manner as in Preparation Example 3(10 parts by weight based on 1 00 

25 parts by weight of the resin). 0.3 g of MAC-2301 (modified-silicone type macromonomer coupling agent available from 
Nippon Nuicar Kabushiki Kaisha), 0.5 g of Disperbyk-1 10 (wet type dispersing agent available from BYK Chemie Japan, 
Limited), 0.1 g of Paintad Q (silicone type surface modifying agent available from Dow Corning Asia, Limited). 2.0 g of 
Tinuvin 123 (HALS available from Ciba Geigy Co., Ltd.). 0.25 g of Bentone 27 (added being dispersed previously with 
toluene. Rheology control agent available from NL Chemicals Kabushiki Kaisha), 40 g of butyl acetate. 20 g of 3-meth- 

30 oxyprcpyl acetate and 12.7 g of Takenate D-140N (NCO/OH = 1), followed by mixing sufficiently. The obtained paint 
composition was spray -coated on a AM-7 12 -treated aluminium plate (7 x 15 x 0.5 cm), cured and dried at room tem- 
perature for one week to give a coated plate having a coating thickness of about 40 ^im. The same tests as in Example 
1 were carried out. The results are shown in Table 2. 

35 Example 23 

A white paint (pigment/resin = 0.833, solid content: 55 %, butyl acetate solution) of an acrylic polyol (number aver- 
age molecular weight: 7.000. weight average molecular weight: 19.000) composed of 10 % by mole of methyl methacr- 
ylate. 1 5 % by mole of isobutyl methacrylate. 44 % by mole of n-butyl acrylate. 1 % by mole of methacrylic acid, 15 % 

40 by mole of hydroxyethyl methacrylate and 15 % by mole of styrene, was prepared. To 100 g of the white paint were 
added 1 .5 g of a purified product produced in the same manner as in Preparation Example 3 (5 parts by weight based 
on 100 parts of the resin), 7.5 g of Cymel 303 (complete alkyt type methylated melamine available from Mitsui Cyana- 
mid Kabushiki Kaisha). 0.3 g of Catalyst 4040 (aromatic sulfonic acid type curing catalyst available from Mitsui Cyana- 
mid Kabushiki Kaisha) and 60 g of butyl acetate, followed by mixing sufficiently The obtained paint composition was 

45 spray-coated on a Af\/l-712-treated aluminium plate (7 y 15 x 0.5 cm), cured and dried at 130'*C for 20 minutes to give 
a coated plate having a coating thickness of about 40 um. The same tests as in Example 1 were carried out. The results 
are shown in Table 2. 

Example 24 

50 

A coated plate was prepared in the same manner as in Example 23 except that 13.2 g of Desmodur BL-3175 
(blocked HDI type isocyanate available from Sumitomo Bayer Urethane Kabushiki Kaisha) was used instead of Cymel 
303 and Catalyst 4040 and that the curing was carried out at 170*'C for 20 minutes. The same tests as in Example 23 
were carried out. The results are shown in Table 2. 

55 

Example 25 

To 1 00 g of a GK-500-based white paint prepared in the same manner as in Example 5 were added 3.0 g of a puri- 
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fied product produced in the same manner as in Preparation Example 8 (10 parts by weight based on 1C0 parts by 
weight of the resin), 3.3 g of 3-trtmethoxysilylpropylisocyanate. 6.4 g of Takenate O-140N. 1.0 g of Ethyl Silicate 40 
(ethyl silicate oligomer available from Colcoat Co., Ltd.) and 60 g of butyl acetate, followed by mixing sufficiently The 
obtained paint composition were spray-coated on a AM-7i2-treated aluminium ptate (7 ;< 15 n 0.5 cm), cured and dried 
5 at room temperature for one hour to give a coated plate having a coating thickness of about 40 |im. The same tests as 
in Example 1 were carried out. The results are shown In Table 2. 

Example 26 

10 To 100 g of a GK-500-based white paint (pigment/resin = 0.833 in weight ratio) prepared in the same manner as in 
Example 5 v;ere added a solution composed of 3,0 g of a product produced in Preparation Example 9(10 parts by 
weight based on 100 parts by weight of the fluorine-containing resin). 12.7 g of Takenate D-140N (NCO/OH = 1) and 
40 g of butyl acetate, and further 40 g of butyl acetate. 0.2 g of aluminium tris(acetylacetonate) and 1.5 g of 3-trimeth- 
oxysilylpropylisocyanate. followed by mixing. The obtained paint composition was spray-coated on a AM-712-treated 

15 aluminium plate (7x15 x 0.5 cm), cured and dried at room temperature for one week to give a coated plate having a 
coating thickness of about 40 urn. The same tests as in Example 1 were carried out. The results are shown in Table 2. 

Example 27 

20 100 Grams of a GK-500-based white paint (pigment/resin = 0.833 in weight ratio) prepared in the same manner as 
in Example 5 was mixed with a solution composed of 3.0 g of a prcduct prepared in Preparation Example 10 (10 parts 
by weight based on 100 parts by weight of the fluorine-containing resin). 12.7 g of Takenate D-140N (NCO/OH = 1) and 
40 g of butyl acetate, and then with 40 g of butyl acetate and 1 .0 g of 3-trlethoxysilylpropylisocyanate, followed by mix- 
ing. The obtained paint composition was spray-coated on a AM-7l2-treated aluminium plate (7 x 15 x 0.5 cm), cured 

25 and dried at room temperature for one week to give a coated plate having a coating thickness of about 40 um. The same 
tests as in Example 1 were carried out. The results are shown in Table 2. 

Example 28 

30 100 Grams of a GK-500/GK-510-based white paint (500/510 = 7/3 in weight ratio, hydroxyl value = 60. acid value 
= 2.7. pigment/resin = 0.833 in weight ratio) prepared in the same manner as in Example 5 was mixed with a solution 
composed of 3.0 g of a product produced in Preparation Example 11(10 parts by weight based on 1 00 parts by weight 
of the fluorine-containing resin), 5.10 g of Coronate HX (hexamethylenediisocyanate curing agent available from Nip- 
pon Polyurethane Kabushiki Kaisha) and 80 g of butyl acetate, and then with 3.0 g of Methyl Silicate 51 (methyl silicate 

35 oligomer available from Colcoat Co., Ltd.), 0.2 g of aluminium tris(acetylacetonate) and 0.1 g of methyltris(ethyimethyl- 
ketoxime)silane. The obtained paint composition was spray-coated on a AM-712-treated aluminium plate (7 x 15 x 0.5 
cm), cured and dried at room temperature for one week to give a coated plate having a coating thickness of about 40 
iim. The same tests as in Example 1 were carried out. The results are shown in Table 2. 

40 

Table 2 
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Table 2 (continued) 
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INDUSTRIAL APPLICABILITY 

As it is clear from the above-mentioned results, the composition for paints which contains the stain-proofing agent 
of the present invention is excellent in stain-proofing property, curability, compatibility, recoatability storage stability, pot 
life, floating resistance, antifoaming property, workability in coating, appearance, antisagging property and alkali resist- 
ance. 

Claims 

1 . A stain-proofing agent comprising. 

an organometallic compound represented by the formula (1): 

Xb.V(OR^)aR^, (1) 

wherein 

a is 0 or an integer of 1 to 6, b is 0 or an integer of 1 to 5. c is 0 or an integer of 1 to 6, provided that 
a-Hb + c^3,a and c are not zero at the same time. 

X are the same or different, and each is hydrogen atom or a monovalent organic group which has 1 to 5,000 
carbon atoms and may contain oxygen atom, nitrogen atom, fluorine atom and/or chlorine atom, 
M is a metal atom having at least three valences. 

R^ are the same or different, and each is hydrogen atom, a siloxane residue or a monovalent organic group 
which has 1 to i ,000 carbon atoms and may contain oxygen atom, nitrogen atom, fluorine atom and/or chlorine 
atom, 

R^ are the same or different, and each is an organic group v/hich has 1 to 20 carbon atoms, has a chelating 
ability and may contain oxygen atom, nitrogen atom, fluorine atom and/or chlorine atom; 
an oligomer thereof; or 

a cooligomer comprising tv/o or more of said organometallic compounds; 

provided that said stain-proofing agent excludes a stain-proofing agent comprising a compound represented 
by the formula (2): 
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OR 



1 5 



R''0-{SiOhr-R 



I S 



(2) 



OR 



1 5 



wherein n is an integer of 1 to 20. all of R^^ are different or at least two oi R^^ are the same, each is a mono- 
valent organic group which has 1 to 1,000 carbon atoms and may contain oxygen atom, nitrogen atom and/or 
silicon atom and a part or the whole of hydrogen atoms of said organic group may be substituted by fluorine 
atom or fluorine atom and chlorine atom. 

The stain-proofing agent of Claim 1 , wherein in the formula (1 ). the metal atom M is aluminium atom, titanium atom, 
boron atom, zirconium atom or silicon atom. 

The stain-proofing agent of Claim 1 or 2, wherein at least one of and of the organometallic compound rep- 
resented by the formula (1). its oligomer or cooligomer comprising two or more of the organometallic compounds 
has fluorine atom. 

The stain-proofing agent of any of Claims 1 to 3. wherein a content of fluorine atom in the organometallic com- 
pound represented by the formula (1), its oligomer or cooligomer comprising two or more of the organometallic 
compounds is at least 5 % by weight. 

The stain-proofing agent of Claim 3 or 4, wherein the oligomer or cooligomer is an oligomer of the organometallic 
compound of the formula (1). in which a is 4, b and c are 0 and M is Si. or a cooligomer comprising two or more of 
the organometallic compounds, respectively and a degree of polymerization is more than 20 and not more than 
100- 

The stain -proofing agent of any of Claims 1 to 4, wherein in the organometallic compound represented by the for- 
mula (1 ). its oligomer or cooligomer comprising two or more of the organometallic compounds, a molar ratio of X to 
R^ + R- is not more than 0.2. namely b/(a + c) ^ 0,2 . 

A composition for paints which comprises (A) the stain-proofing agent of any of Claims 1 to 6, (B) a resin for paints 
and (C) a curing agent and/or a curing catalyst. 

The composition for paints of Claim 7. wherein the resin for paints is a fluoroolefin copolymer having hydroxyl group 
and/or carboxyl group, acrylic polyol resin, acrylic silicon resin, inorganic materia! or homopolymer or copolymer of 
vinylidene fluoride having no functional group, which is solvent-soluble. 
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